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RELEASE NO: 66-179 
GEMINI 10 
LAUNCHES SET 
FOR JULY 18 
The National Aeronautics and Space Administration will 
launch the Gemini 10 spacecraft and its Agena Target Vehicle 
no earlier than July 18 from Cape Kennedy, Fla, 
The mission is one of the most complex manned space flights 
to date. The primary mission objective is successful rendezvous 
and docking of the Gemini 10 spacecraft with the Agena 10 Target 
Vehicle. Operational goals, subject to time and propellant ex- 
pended in rendezvous, include rendezvous with the Agena which was 
launched March 16 for Gemini 8, two periods of extravehicular 
activity by the pilot and conduct of 16 experiments. 
Command pilot for the three-day Gemini 10 flight is John 
W. Young. Pilot is Michael Collins. Backup command pilot is 
Alan L. Bean, and backup pilot is Clifton C. Williams, Jr. 
I 
Young was pilot on Gemini 3,  the first manned missien in 
the Gemini program. Collins will make his first space flight 
on Gemini 10. Bean and Williams have not yet made a flight in 




Launch of t h e  Agena i s  scheduled f o r  4:40 p.m. EDT wi th  
t h e  Gemini t o  l i f t  of f  a t  6:20 p.m. EDT. The l a t e  a f te rnoon 
launch t i m e  is  determined by o r b i t a l  c h a r a c t e r i s t i c s  of the 
pass ive  Gemini 8 t a r g e t  vehic le .  
The Agena 10 w i l l  be launched i n t o  a 185-mile c i r c u l a r  orbit  
by an At l a s  Standard Launch Vehicle developing 390,000 pounds 
of t h r u s t .  Gemini 10 w i l l  be i n s e r t e d  i n t o  an i n i t i a l  100-by- 
168 mile orbi t  a f t e r  a boosted f l i g h t  a t o p  a 430,000-pound- 
t h r u s t  Gemini Launch Vehicle.  
Based on p e r f e c t  t iming of both launches,  t h e  i n i t i a l  ren- 
dezvous is scheduled i n  t h e  four th  r evo lu t ion ,  about f i v e  hours 
a f te r  l i f t o f f ,  of t h e  Gemini 10. Computation of maneuvers f o r  
rendezvous w i l l  be done i n  t h e  spacec ra f t  and w i l l  be compared 
wi th  c a l c u l a t i o n s  on t h e  ground. 
A f t z r  aLiost an hour or' formation f i y i n g  wi th  t h e  Agena 10,  
the command p i lo t  w i l l  execute  the f i rs t  docking maneuver. During 
t h i s  docking e x e r c i s e ,  an electric charge monitor tes t  w i l l  be 
conducted t o  s tudy  t h e  amount of charge t h a t  i s  exchanged between 
t h e  Gemini and Agena a s  t h e  TDA probe con tac t s  t h e  Agena. 
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. .  h e t ~ e e n  t h r  Zocked 'v'ehicles will begin ever i i a w a i i  approximateiy 
s i x  hours  a f t e r  the Gemini launch. 
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About seven hours and 4 0  minutes i n t o  the  f l i g h t ,  t h e  crew 
w i l l  use the Agena primary propulsion s y s t e m  t o  conduct a series 
of t r a n s l a t i o n s  (changes of p o s i t i o n  i n  o r b i t ) .  The purpose of 
t h e  t r a n s l a t i o n s  is t o  pos i t i on  t h e  spacec ra f t  f o r  a l a t e r  ren-  
dezvous wi th  Agena 8. The number, magnitude and d i r e c t i o n  of 
t h e s e  t r a n s l a t i o n s  w i l l  be determined by Gemini 10 f l i g h t  con- 
trollers a f t e r  launch of t h e  spacec ra f t .  The determinat ion w i l l  
be based on the Agena 8 o r b i t ,  Agena 10 l i f t o f f  t i m e  and o r b i t ,  
spacec ra f t  launch t i m e  and success of t h e  i n i t i a l  rendezvous. 
Even wi th  a nominal fourth-revolut ion rendezvous and suc- 
c e s s f u l  docking, t h e s e  f i r s t  dual  rendezvous t r a n s l a t i o n s  could 
be conducted t o  p l ace  t h e  docked spacec ra f t  i n  a c i r c u l a r  o r b i t  
a s  l o w  as 138 m i l e s  or i n  an e l l i p t i c a l  o r b i t  w i t h  an apogee as 
high  as  460 m i l e s .  
The former is  a "catch-up" o r b i t  i n  which t h e  s p a c e c r a f t  
t ravels  f a s t e r  than  the 246-mile-high Agena 8 and overtakes it 
fram behind. The la t te r  i s  a "dwell" orbit  wi th  t h e  Agena 8 
over tak ing  the slowed-down spacecraf t .  
Necessary he igh t  and phase adjustment and p lane  change 
t r a n s l a t i o n s  done between 19 and 2 9  hours i n t o  t h e  f l i g h t  w i l l  
position G - i n i  iO about eight; iiiiies b l e w  the passive t a rge t .  
-1 * m e n , i t  g radua i iy  w i i i  overtake the target r'or the dual yen- 
dezvous te rmina l  phase i n i t i a t i o n  a t  47 hours 10 minutes of 




A c t i v i t i e s  planned be tween rendezvous maneuvers inc lude  
two more dockings of Gemini 10 w i t h  Agena 10. A t  19  hours and 
26 minutes over t h e  United S t a t e s ,  Command P i l o t  Young w i l l  un- 
dock i n  darkness and move t h e  spacec ra f t  t h r e e  feet back to con- 
duct  an ion  wake measurement experiment (S-26). 
He then  w i l l  t r a n s l a t e  t o  60 f e e t  behind t h e  t a r g e t  be fo re  
moving i n  a t  half-a-foot per second t o  re-dock, P i l o t  C o l l i n s  
w i l l  undock about 30 minutes before  day l igh t ,  r epea t  t h e  S-26 
experiment and the 60-foot t r a n s l a t i o n ,  then w i l l  re-dock some 
20 minutes a f t e r  sunr i se .  
About 22 hours and 2 0  minutes i n t o  t h e  mission, t h e  c r e w  
w i l l  paver-down Agena 10 and sepa ra t e  from it  a t  two f e e t  pe r  
second, The Agena 10 w i l l  remain dormant i n  a c o - e l l i p t i c  or- 
b i t  n i n e  m i l e s  below Agena 8 u n t i l  ground c o n t r o l l e r s  r e a c t i v a t e  
it later i n  the mission. 
Th i r ty - f ive  minutes l a t e r  C o l l i n s  w i l l  open h i s  ha t ch  and 
s t a n d  exposed t o  space for 55 minutes. During t h i s  per iod of 







H e  w i l l  be connected t o  t h e  spacec ra f t  oxygen supply by 
s h o r t  hoses and t o  the cockpi t  by a nylon t e t h e r .  Comunica- 
t i o n s  and biomedical instrumentat ion w i l l  be maintained over 
a s h o r t  umbi l ica l  extension,  
I 
~ 
For h i s  second ex t ravehicu lar  a c t i v i t y ,  about 48 hours i n t o  
t h e  mission, and l a s t i n g  55 minutes, Co l l in s  w i l l  ope ra t e  from 
a 50-foot l i n e  using a hand-held maneuvering u n i t  ("MU). During 
t h i s  EVA h e  w i l l  eva lua te  the ext ravehicu lar  l i f e  support  system 
(ELSS) and t h e  n i torgen  gas-fed maneuvering u n i t .  H e  a l s o  w i l l  
conduct two micrometeoroid experiments,  
EVA p i l o t  pickup may be attempted, The cammand p i lo t  
would then  t r a n s l a t e  t h e  spacec ra f t  toward t h e  ex t r aveh icu la r  
a s t r o n a u t ,  al lowing t h e  EVA p i l o t  t o  r e t u r n  t o  t h e  spacec ra f t  
by p u l l i n g  himself along the umbilical. 
An hour after he has  re turned t o  t h e  cabin and t h e  space- 
c r a f t  has moved away from the Agena 8 ,  Col l in s  once m o r e  w i l l  
open the ha tch  t o  j e t t i s o n  some EVA equipment t h a t  inc ludes  t h e  
umbi l i ca l ,  t h e  maneuvering u n i t  and t h e  ELSS ches t  pack, t h e  
EVA visor and t h e  standup EVA hoses and t e t h e r .  
-6- 
A retrograde height adjust translation w i l l  lower the 
spacecraft's orbi t  i n  preparation for reentry. Retrofire w i l l  
occur a t  69 hours 44 minutes between the Canton and Hawaii 
tracking s tat ions .  Splashdown should take place about 33 min- 
utes  la ter  i n  the 44-1 landing zone about 300 m i l e s  east  of 
Florida. 
(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 
-more- 
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PREFIJGHT ACTIVITIES AND INTM;RATED COUNTDOWN 
Gemini  flights are developed by the NASA Manned Spacecraft Center (MSC), 
Houston, Tex., under the  direction of the NASA Headquarters Office of Manned 
Space Flight i n  Washington, D. C. 
(KSC), FU., has the overall  responsibility f o r  preflight testing, checkout 
and launching of the Gemini and Atlas/Agena vehicles for the  Gemini missions. 
A f t e r  Launch, control of the fl ight is the responsibil i ty of the Mission 
Control Center, MSC. 
The NASA John F. Kenneay Space Center 
Gemini 10 Timetable at Kennedy Space Center: 
Gemini launch vehicle (GLV) arr ived k y  18 ( f i r s t  stage) and May 21 
(second stage) . 
GLV erected a t  Launch Complex 19 on June 7. 
Gemini 10 spacecraft a r r i v e d  May 13 for  receiving inspection, ordnance 
A t l a s  standard launch vehicle (ASLV) arr ived June ltj  erected on Launch 
instal la t ion,  and assembly checks at  Memitt Island. 
Complex 14 on June 15. 
GeminA Agena target  vehicle (GATV) arrived M y  15, the taxget docking 
adapter preceding it on May 4. 
QATV, docking adapter, and spacecraft underwent "timber tower" t e s t s  at 
KSC Radio Frequency S i t e  June4 . 
Docking cornpatability checks conducted June 4-7. 
Spacecraft and launch vehicle wemate t e s t s  conducted June 14-16 a t  Complex 19 
with e l e c t r i c a l  mating June 20. 
Mechanical lpating check July 5 ,  simultaneow countdown dry run July U.. 
Gemini 10 countdown is a combination o f  countdowns referenced t o  the 
orbit ing passive Agena 8 and associated with the Gemini 10 and Agena 10 launch 
vehicles, t h e  spacecraft and the target  vehicle, the crew, Houston Mission 
Control and the worldwide trackiog network, the Eastern Test Range, and the 
Radio-Command Guidance System. 
Liftoff fo r  the ta rge t  vehicle is scheduled fo r  the 95-minute mark in 
the  sinnrltaneous count. 
e-- .nin--+-c --- - -- =nil 30 eceenrln latpc; d e p n d h g  on the exact location and 
performuice of the orbit ing Agena. A built-in hold is scheduled a t  T-3 
minutes to  ad jus t  the Gemini l i f t o f f  time t o  coincide with Agena 10's first 
pass over the Cape. After the launch setpence adjustments are computed, the 
count will resume. 
The Gemini spacecraft will be launched approximately 
-more 
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T-235  minutes 
T-195 minutes 
T- 185 minutes 
T-135 minutes 
T-I25 lninutes 
T- 120 minutes 
T-119 minutes 
T-115 minutes 






T-3 min.,l sec. 
T-04 seconds 
T-0 seconds 
T+2 minutes  36 seconds 
T+5 : 36 
T+5 : 56 
T+6: 09 
Gemini A t l a s -  Agena 
S t a r t  pre-count Countdown 
S t a r t  mid- count 
GLV propel lan t  loading 
Complete p rope l l an t  
loading 
Back-up f l i g h t  crew 
r e p o r t s  t o  the  100-foot 
l e v e l  of t h e  White Room 
t o  p a r t i c i p a t e  i n  f i n a l  
f l i g h t  preparat ion.  
Begin te rmina l  countdown, 
P i l o t s '  ready room, 100- 
f o o t  l e v e l  of White Room 
and crew q u a r t e r s  manned 
and made ready f o r  prime 
crew. 
Begin te rmina l  count 
Medical examination 
S t a r t  tower removal 
E a t  
Crew leaves q u a r t e r s  
Crew arrives a t  ready 
room on Pad 16 
Purging of s u i t  begins  
C r e w  leaves ready room 
F l i g h t  crew t o  Complex 19 
Crew arrives a t  100-foot 
1 eve 1 
Crew e n t e r s  spacec ra f t  
Close spacec ra f t  ha tches  
L i f t  o f f  
I n s e r t i o n  i n t o  o r b i t  
White Room evacuat ion 
Begin e r e c t o r  lowering 
Spacecraf t  OAMS s t a t i c  
f i r i n g  
Bu i 1 t - i n  ho 1 d 
GLV i g n i t i o n  
L i f t  off  
Booster engine cu tof f  (BECO) 
Second s t a g e  engine cu to f f  
( SE CO) 
spar ecraf t- lzcnc!: -.-e!: it 1 e 
sepa ra t ion  





69 : 44 










(Elapsed Time from Gemini Li f t -of f )  
Retrofire 
Jett ison retrograde sect ion 
400,000 feet  alt i tude 
CoIllmunic a t  ions blackout 
In i t ia te  guidance 
Blackout ended 
Drogue chute deployed (50,000 f e e t )  




M I S S I O N  DESCRIPTION 
Information presented i n  t h i s  section i s  based on a 
normal mission. Several a l te rna t ives  e x i s t  through which 
f l i g h t  objectives can be achieved. The complexity of the 
mission increases the poss ib i l i ty  of modifications or 
deletions t o  the f l igh t  plan even as the f l i g h t  progresses. 
Many maneuvers included i n  the f l i gh t  plan w i l l  be 
used only as necessary t o  place the vehicles involved i n  the 
proper positions. Components of  these maneuvers will be 
determined during the mission. Therefore, velocity lncre- 
ments and o rb i t a l  values are not  available f o r  t h i s  pre- 
f l i g h t  description in  many cases. 
( A l l  o r b i t a l  parameters are given i n  s t a tu t e  miles. 
To convert t o  naut ical  miles, multiply by .87; to kilometers, 
multiply by 1.61.) 
LAUNCH 
Launch Times -- Atlas-Agena: 4:40 pm, EDT, Launch Complex 14. 
6:20 pm, EDT, Launch Complex 19. Gemini 10: 
Launch Window -- Agena launch window lasts about 20 minutes. 
G e m i n i  10 window opens about 100 minutes and 30 seconds 
after Agena l i f t o f f .  The window opens a t  the Pa& pane -- 
the opportunity t o  achieve rendezvous In the fourth 
revolution. This pane lasts approximately 35 seconds . 
Opportunity t o  rendezvous i n  l a t e r  revolutions , through 
M=20 (the 20th revolution) ex i s t s  for  about 30 minutes. 
However, only the 35 second pane w i l l  be used for  the 
first launch attempt. A decision on use of the extended 
window and whether t o  recycle 48 hours w i l l  be made when 
and i f  the or ig ina l ly  scheduled launch is  postponed. 
Rtlaa=Agzria vill be Iaiiiched alefig an %.& degpee 
azimuth eas t  of north into a near-circular o r b i t  of 
185 miles with an incl inat ion of 28.87 de rees. 
98.7 degrees so that  a small amount of  launch vehicle 
yaw steering w i l l  place the spacecraft i n  the Agena 10 
t a rge t  plane a t  the beginning of rendezvous terminal 
phase, thus eliminating necessity of a plane change. 
---a,.- A7lmith"1. -- 
Gemini 
10 launch azlmuth w i l l  be biased from 96. % t o  about 
INITIAL RENDEZVOUS 
urblts -- Agena 10 a t  near-circular 185 m i l e s .  Gemini 10 
i n i t i a l l y  i n  e l l i p t i c a l  100-168 miles. Gemini t ra i ls  
Ageiia 10 by i;& 
-more - 
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Incremental Velocity Adjustment Routine (WAR) -- Spacecraft 
th rus te rs  used a t  Insertion t o  correct  in-plane velocity 
e r rors  of 3 to  200 f ee t  per second. 
Phase Adjustment ( N e 1 1  -- Near spacecraft second apogee, 2:18 
)horizontal burn of 9.7 fps ra i ses  
Spacecraft t rails  by 440 m i l e s .  
perigee to  134 miles and reduces catch-up r a t e  to  4.4 
degrees per orb i t .  
(Over Tananarive ) 
Coel l ip t ica l  Maneuver (NSR) -- Near th i rd  apogee, 3:48 GET, 
a posigrade burn, mainly horizontal  with the spacecraft 
pitched up about 4 degrees, w i l l  add a velocity of 
51.2 f p s  and c i rcu lar ize  the o r b i t  to  168 m i l e s .  Gemini 
trails by 126 miles, is catching up a t  2.3 degrees 
orb i t ,  should have radar lock-on. 
e r  
(Over Tananarlve P 
Terminal Phase In i t i a t ion  (TPI) -- Near the end of the th i rd  
revolution, 4:36 GET o r  about three minutes before 
darkness, a posigrade burn w i t h  the spacecraft pitched 
up along the l ine  of sight t o  the target puts the 
spacecraft on an intercept t ra  ectory w i t h  Agena 10, 
which it trails by 38 miles. Over Hawaii) 
Intermediate Corrections -- h r i n g  terminal phase the target 
f i r e e s .  TWO spacecraft tradectory 
corrections may be made. They are  a t  12 and 24 
minutes a f t e r  TPI, 82 and 34 degrees of  o r b i t a l  t rave l  
f r o m  the target ,  respectively. 
Terminal Phase Final (TPF) -- Velocity matching maneuver of 
about 45 fps  excluding any addi t ional  requirements due 
t o  semioptical techniques used for  f inal  approach, 
executed to  complete rendezvous a t  5:08 GET o r  about 
seven minutes from daylight. (Southeast of Aacensim) 
FIRST DOCKING 
A f t e r  the velocity matching maneuver t o  complete rendez- 
vous, the spacecraft w i l l  f l y  I n  station-keeping formation 
with Agena 10 u n t i l  the first docking I s  performed by the 
command p i l o t  a t  5:50 to  6:00 GET. 
ed a t  a 90-degree yaw w i t h  the ta rge t  docking adapter facing 
north; the spacecraft, a l s o  a t  a 90-degree yaw, w i l l  point 
south. This configuration gives optimum l ight ing conditions 
Agena 10 will be position- 
CE f;he $arget. (Wese Gf Bawaii) 
-more - 
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BENXNG MODE CHECK 
A t  6:OO GET t h e  spacec ra f t ,  i n  docked conf igura t ion ,  
w i l l  be given a th ree  secona pitch-down t h r u s t  immediately 
followed by t h ree  seconds o f  pitch-up t h r u s t .  After two 
minutes o f  s t a b i l i z a t i o n ,  the s p a c e c r a f t  will be given a 
t h r e e  second yaw l e f t  t h r u s t  then a t h r e e  second yaw r igh t  
t h r u s t .  After  t e n  seconds of s t a b i l i z a t i o n ,  t h e  s p a c e c r a f t  
w i l l  swing the dccked u n i t  back Into the d i r e c t i o n  o f  f l i g h t ,  
Agena 10 t a r g e t  docking adapter  forward. 
DUAL RENDEZVOUS MANEUVERS 
Heieht Adjust  T rans l a t ion  -- A t  7:38 GET, an o r b i t  a d j u s t i n g  
maneuver t o  be determined on e s t ab l i shmen t  of r e l a t i v e  
p o s i t i o n s  of  Gemini 10 and Agena 8. Agena 10 primary 
propuls ion system w i l l  be used. 
Phase Adjust  T rans l a t ion  -- A t  8:25  GET, a phase a d j u s t i n g  
maneuver o r  maneuvers t o  be determined. This and the 
previous maneuver could r e s u l t  i n  a c i r c u l a r  o r b i t  as 
l o w  as 138 mi les  o r  an  e l l i p t i c a l  o r b i t  about 185 by 
460 miles. Agena PPS w i l l  be used. 
Plane Change W a n s l a t i o n s  -- A t  l9:lO GET, a plane change 
maneuver or maneuvers as necessary t o  br ing  the space- 
c r a f t / t a r g e t  docked conf igura t ion  i n t o  the  Agena 8 plane.  
Agena 10 secondary propulsion system w i l l  be used. 
FIRST UNDOCKING, SECOND & THIRD DOCKINGS 
A t  l9:25 GET the  cormnand p i l o t  w i l l  undock from Agena 10 
and t r a n s l a t e  t o  three fee t  from the t a r g e t  docking adap te r  
a t  one-half  f o o t  per  second. He w i l l  conduct the ion  wake 
measurement experiment (s-26), t r a n s l a t e  60 feet from Agena 
10, then  t r a n s l a t e  back toward t h e  t a r g e t  a t  one-half  f o o t  
p e r  second. H e  will dock a t  sunse t  over  the west coas t  of  
Africa. 
From 2O:O5 t o  20: 10 the p i l o t  w i l l  undock, t r a n s l a t e  
three feet  from the  TDA, conduct the S-26 experiment, trans- 
la te  t o  60 feet  and back t o  dock a t  one-half  fps .  Docking 
will occur  a t  20 :55  i n  day l igh t  over  t h e  P a c i f i c  Ocean. 
FURTHER DUAL RENDEZVOUS MANEWERS 
Height Adjust  T rans l a t ion  -- A t  21:22 GET, or 14th  per igee,  
a U U A l G U W L &  ---n***.-n ~ Q Q ~ , - I  W U U C U  CT? cpdated grcrimd values will r e f i n e  
the docked u n i t ' s  apogee t o  e ight  miles below the 
Agena 8 o r b i t .  (Over Canary I s l a n d s )  
-more - 
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C o e l l i p t i c a l  Maneuver -- A t  22:08 GET, 15th  spacec ra f t  
apogee, a ground updated maneuver w i l l  c i r c u l a r i z e  
Gemini 10's o r b i t  e ight  miles below t h e  Agena 8 
o r b i t .  This is  the f i n a l  o f  the docked conf igura t ion  
burns.  
s e p a r a t e  the s p a c e c r a f t  from Agena 10, the p i l o t  will 
command shutdown of  Agena 10 systems. 
veh ic l e  w i l l  remain i n  i t s  238-c i rcu lar  o r b i t  u n t i l  
r e a c t i v a t e d  by t h e  ground. 
Following a posigrade OAMS t r a n s l a t i o n  t o  
The target 
STANDUP E V A  
Near the Canary I s l a n d s  a t  22 :55  GET, the p i l o t  w i l l  
open the right-hand spacec ra f t  hatch and s tand e r e c t .  The 
oxygen i n l e t  on h i s  s u i t  w i l l  be connected t o  the s p a c e c r a f t  
environmental  c o n t r o l  system (ECS) by an 18-inch extension,  
h i s  s u i t  o u t l e t  by a 24-inch extension hose. A similar 
communications and bio- instrumentat ion e l e c t r i c a l  ex tens ion  
in t e rconnec t s  those systems; a nylon t e t h e r  r e s t r a i n s  the 
p i l o t  i n  the cabin.  
After sunse t  a t  23 :02  GET, the p i l o t  begins the u l t r a -  
v i o l e t  as t ronomical  camera experiment ( S - l j ) ,  which con- 
t i n u e s  through 36 minutes,  14 seconds of  darkness.  A t  sun- 
r i s e  he t r a n s f e r s  t h e  70 mm Maurer camera and bracket  t o  
the command p i l o t ,  r ece ives  the  MSC-8 Maurer camera and 
ex tens ion  rod, and photographs t h e  slate holding c o l o r  
pa t ches  of  red, yellow, blue and gray. Assembly of  the c o l o r  
patch photography experiment and the  photography toge ther  
take about  nine minutes.  He hands the slate t o  the  command 
p i l o t ,  j e t t i s o n s  t h e  extension rod, and conducts the synopt ic  
t e r r a i n  and synopt ic  weather experiments (S-5 and -6) us ing  
the 70 m-m Maiirer camera and the  remainlng film i n  the 
magazine. 
I n g r e s s  and ha tch  c los ing  a t  24:lO GET, terminate  the 
s tandup E V A  west of  the Canton t racking  s t a t i o n .  
AS NEEDED DUAL RENDEZVOUS MANEWERS 
To minimize a i s p e r s i o n s  i n  pos i t i on ,  ve loc i ty ,  and t i m e  
of  a r r i v a l  a t  ciual rendezvous TPI ,  a s e r i e s  of  maneuvers based 
on updated values  from ground t racking s t a t i o n s  i s  allowed 
i n  the f l i g h t  p l a n .  Under nominal condi t lons ,  the values  of 
t hese  maneuvers are zero i n  each case.  True values  from the  
ground updates w i i i  be appi ied  ariu t h e  r r ~ ~ i e u v e r ~  made i f  
r equ i r ed .  
-more - 
The maneuvers scheduled are: 
Phase adjustment  28:45 GET 
Height adjustment  40:15 GET 
Phase adjustment 41:OO GET 
Correc t ive  combination 45:OO GET 
Co - e l l i p t i c a l  45:30 GET 
DUAL RENDEZVOUS 
Terminal Phase I n i t i a t i o n  ( T P I )  -- Cer ta in  ground r u l e s  and 
c o n s t r a i n t s  have been e s t a b l i s h e d  f o r  dua l  rendezvous TPI. 
They Include: 
Spacec ra f t  on-board radar n o t  a v a i l a b l e  for rendezvous; 
Visual a c q u i s i t i o n  o f  target;  
Ta rge t  must be cont inuously i l l umina ted  by the  Sun ( s i n c e  
target has no a c q u i s i t i o n  l i g h t s ) ;  
Sun should be overhead a t  TPI ,  and f i v e  t o  t e n  minutes 
from s e t t i n g  a t  TPP; t hus  e s t a b l i s h i n g  a requirement f o r  an 
80-degree t e rmina l  phase t ravel  angle .  
A t  47 : lO  G D ,  t e rmina l  phase w i l l  be i n i t i a t e d  by a 
t r a n s l a t i o n ,  posigrade and pi tched up, of a magnitude t o  
be computed by t h e  crew using t h e  s p a c e c r a f t  r e t i c l e  bore- 
a c q u i r e d  a t  t h e  time of’ TPI ,  updated ground va lues  w i l l  be 
a p p l i e d  t o  determine t h e  maneuvex . Mid-course c o r r e c t i o n s  
also w i l l  be computed t’rom t h e  o p t i c a l  t r ack ing  technique. 
The p i l o t ,  u s ing  the  Gemini s e x t a n t ,  w i l l  determine t ime o f  
a r r i v a l  2.3 miles from t h e  t a r g e t ,  t hen  w i l l  c a l c u l a t e  the  
b rak ing  maneuver necessary  t o  reduce t h e  c l o s i n g  ra te  t o  
30 l’ps. A t  47: 31 GET, t h e  s p a c e c r a f t  shculd be i n  a 
fo rma t ion - f ly ing  p c s i t i o n  bo f ee t  f rom Agena 8. 





l o t  w i l l  begin umbilical-EV by opening the space- 
craft  hatch a t  48:W GET, over the Indian Ocean w e s t  of 
Carnarvon some f i v e  minutes before sunrise. He w i l l  stand 
i n  the hatch and, w i t h  help f rom the command p i lo t ,  feed 
the umbilical out of the hatch. A t  sunrise he w i l l  move from 
the cabin and move along the  handrail to the nitrogen f i t t ing  
on the external adapter section surface. 
disconnect f i t t ing  on the nitrogen hose In to  the spacecraft 
f i t t i n g  and opening the nitrogen valve to act ivate  flow of 
propellant t o  the "MU, he w i l l  move back t o  the cabin area, 
co l l ec t  the micrometeoroid experiment (S-12) and hand it to  
the coxmuand p i l o t .  
Inserting the quick- 
He w i l l  take the EVA motion picture camera from the 
cabin, I n s t a l l  i n  on the spacecraft adapter j u s t  behind the 
p i l o t ' s  hatch, and turn l t o n  a t  one frame per second, Then 
he w i l l  f i re  the "wu t o  check Its flow. 
Ten lninutes in to  the extravehicular ac t iv i ty ,  the p i l o t  
t rans la tes  t o  the Agena 8 t o  attach a new S-10 micrometeoroid 
col lect ion package and return the old S-10 package to the 
command p i l o t ,  
p i l o t  uses the hand-held maneuverlng un i t  t o  t ranslate  t o  30 
feet i n  front of the spacecraft, stop h i s  t ranslat ion rates, 
then move along the l i ne  of sight to  the Agena, 
From 30 to 40 minutes into the EVA, the 
Following the "MU evaluation, the p i l o t  w i l l  d r i f t  a t  
nulled rates u n t i l  the command p i l o t  t rans la tes  the space- 
c r a f t  to him fo r  the EVA p i l o t  pickup maneuver. The final 
10 minutes of EVA w i l l  be used f o r  evaluation of the 
umbilical dynamics. Before ingress, the p i l o t  w i l l  turn off  
the nitrogen valve on the spacecraft adapter. He w i l l  bleed 
the "MU of remaining propellant by holding on to the 
adapter handrails and f i r i n g  the maneuvering u n i t  in short  
u u ~ s t s ,  He w i l l  unplug Cne nitrogen umbilical, return to 
the hatch, re t r ieve  the EVA camera, and close the hatch, 
EVA w i l l  end at sunset over the Atlantic southeast of the 
United States, 
L--- 
Following a four fps retrograde separation from A g e n a  8, 
the p i l o t  wil l  reopen the hatch and j e t t i son  a bundle of 
EVA equipment, 
Retrofire w i l l  occur a t  69:W GET between Canton and 
E a w a l i ,  w3th splashdown In the West Atlantic 44-1 landing 
area some 300 miles east of F l o r i d a  at 70 hours 17 mlnutes 
ground elapsed t-. 
AGEXA MANEWERS FOLLOWING SPLASHDOWN 
Agena 10 w i l l  be maneuvered in to  a parking o r b i t  of 
about 250 miles a f t e r  Gemini 10 splashes down. The ta rge t  
vehicle w i l l  be i n  such an orbi t  that it can be used as a 
rendezvous ta rge t  f o r  the  l a t e r  missions. 
ORBITS - REVOLUTIONS 
The spacecraft 's  course I s  measured i n  revolutions 
about the Earth. A revolution is  completed each time the  
spacecraft passes over 80 degrees west longitude, or a t  
Gemini a l t i tude  about once every 96 minutes. 
Orbits are referenced t o  space and i n  G e m i n i  take about 
90 minutes. 
The longer time for  revolutions is caused by the Earth's 
rotation. As the spacecraft c i rc les  the Earth, the Earth 
moves some 22.5 degrees i n  the same direction. Although the 
spacecraft completes an o r b i t  in about 90 minutes It takes 
another six minutes f o r  the spacecraft t o  reach 80 degrees 
west longitude and complete a revolution. 
crosses the 80th meridian o f  longitude 15 times -- hence 15 
revolutions per day. 




Sixteen experiments are scheduled f o r  Gemini 10. E i g h t  have been flown 
on previous f l i g h t s .  
s c i e n t i f i c ,  seven experiments; t echnologica l ,  e g M  experiments; 
one experiment. 
The experiments a r e  d iv ided  i n t o  three ca tegor ies :  
m e d i d ,  
SCIENTIFIC 
S-1 Zodiacal  Light Photography 
hrpose - To o b t a i n  photographs of the zodiaca l  l i g h t  a t  
sunse t ,  and to  o b t a i n  photographs of t h e  ai rglow covering t h e  e n t i r e  hor izon  
dur ing  t h e  n ight .  
Equipment - Modified 3% Widelux camera, Model F VI/Field of v i e w  50 degrees.  
Lens opening i s  f / l .  Focal length  2 h .  Weight 3.5 pounds. Film - E a s t m a n  Tri-X 
35mn, A S  400, B & W, 18 exposures. 
Procedure - The p i l o t  w i l l  mount t h e  camera on t h e  r i g h t  hand window. 
The p i l o t  w i l l  then perform photography and record t h e  times. 
The 
When 
camnand p i l o t  w i l l  o r i e n t  t h e  spacec ra f t  a t t i t u d e  with t h e  r e t i c l e ,  u s ing  celestial 
re ferences .  
n o t  i n  use ,  t h e  camera is  stowed i n  t h e  l e f t  hand a f t  food box. 
Experimenter - D r .  E. P. Ney, Univers i ty  of Minnesota. 
Note: Also flown on Gemini 5, 8, 9. 
S-10 Micrometeorite Cra t e r ing  
Purpose - To co l l ec t c ra t e r s  of micrometeoroid impacts on d i f f e r e n t  types of 
materials and r e t u r n  them f o r  laborarcry ana lys i s .  
Equipment - Micrometeorite impact package i s  mounted on t h e  t a r g e t  docking 
The rec tangular  package is  hinged t o  f o l d  adap te r  of t h e  Agena before  l i f t o f f .  
npen 2nd P,upase eight p lates ,  hut vi11 T?Ot he? O p e ? T ? d  for t h i s  ertperiZZ3~. 
Procedure - The package w i l l  be launched onboard t h e  Agena i n  t h e  c losed  
pos i t i on .  
and analyaed f o r  meteoroid impact and c ra t e r ing .  
It w i l l  be r e t r i e v e d  by another EVA p i l o t  on a l a t e r  rendezvous f l i g h t  
Experimenter - D r .  (Xlrtis Hemenway and Royce Coon, Dudley 
Albany, New York. 
Note: Also flown on Gemini 8 and 9. Not f u l l y  a c t i v a t e d  
the  package i s  expected t o  be recovered during t h e  
on t h i s  f l i g h t .  
S-12 Micrometeor i te  Col lec t ion  
Observatory, 
on Gemini 8, but  
umbi l ica l  EVA 
Purpose - (1 )  To c o l l e c t  u l t r a - sma l l  meteoroids i n  near  Ea r th  space t o  
s tudy t h e  n a t u r e  and frequency of h y p e r b a l l i s t i c  impacts under i n - f l i g h t  condi- 
t ions ,  (2) 
determine t h e i r  a b i l i t y  t o  surv ive  the  vacuum, extreme temperatures,  and 
r a d i a t i o n ,  and (3) 
eo ro ids  i n  space. 
t o  expose microbio logica l  specimens t o  t h e  space env i romen t  t o  
t o  search  f o r  any organisms capable  of l i v i n g  on micromet-  
-more- 
-18- 
Equipment - Aluminum c o l l e c t i o n  box, 11 inches long by 5.5 inches wide 
by 1.25 inches  deep, weighing 7 pounds, 6 ounces. The device  has  two c o l l e c t i o n  
compartments and an i n t e r n a l  e l e c t r i c  motor and thermal ly  i n s u l a t e d  b a t t e r i e s .  
The c o l l e c t i o n  compartment materials a r e  aluminum-shadowed 200 Angstrom t h i c k  
n i t r o c e l l u l o s e  and formvar mounted on 200-mesh copper screening.  They are t h e  
same c o l l e c t i o n  materials used by t h e  experimenters i n  previous rocke t ,  ba l loon  
and a i r c r a f t  sampling experiments. 
Procedure - The experiment w i l l  be  mounted i n  t h e  r e t r o  adapter  d i r e c t l y  
behind t h e  p i l o t f s  hatch.  
from i n s i d e  t h e  spacec ra f t .  It i s  planned t o  open t h e  experiment only dur ing  
t h e  f i r s t  e ight-hour  s l e e p  per iod  of t h e  crew when t h e  s p a c e c r a f t  i s  i n  d r i f t i n g  
f l i g h t  i n  o rde r  t o  avoid contamination by t h e  OAMS system. One of t h e  compart- 
ments w i l l  be  s t e r i l i z e d  t o  determine the presence o r  absence of micro- 
organisms i n  t h e  m i c r o m e t e o r i t e s  co l l ec t ed .  When re turned  t o  t h e  labora tory ,  
c u l t u r e s  designed f o r  n o n - t e r r e s t r i a l  organisms w i l l  be prepared t o  determine 
i f  any types  of l i f e  are present  i n  t h e  sample. A s e t  of r e p r e s e n t a t i v e  Ea r th  
microorganisms such as b a c t e r i a ,  molds, and spores  w i l l  be  placed i n  the  non- 
s te r i le  compartment. They w i l l  be q u a n t i t i v e l y  assayed a f t e r  t h e  f l i g h t  
exposure t o  determine t h e  f r a c t i o n s  which survive.  During t h e  f i r s t  po r t ion  of 
EVA, t h e  p i l o t  w i l l  lock t h e  c o l l e c t i o n  box and r e t u r n  it t o  t h e  spacec ra f t  
cabin.  
The hinged l i d  can be opened and c losed  e l e c t r i c a l l y  
Experimenter:  D r .  C. Hemenway, Dudley Observatory,  Albany, N. Y .  
Note: Also flown on Gemini 9. 
S-6 Synopt ic  Weather Photography 
Purpose - To make u s e  of manfs  a b i l i t y  t o  photograph cloud systems 
s e l e c t i v e l y  -- i n  c o l o r  and i n  g r e a t e r  d e t a i l  than  can be obta ined  from the  
c u r r e n t  meteoro logica l  s a t e l l i t e s .  
Equipnent - A 7(hmn Maurer camera with 8(kmn Zei s s  F2.8 l e n s ;  two magazines 
of c o l o r  f i l m  wi th  65 exposures each. 
Procedure - Any system which t h e  p i l o t  recognizes  as being s i g n i f i c a n t  
should be photographed. 
s torm a c t i v i t y  not  a s s o c i a t e d  with squall l i n e s ,  f r o n t a l  c louds and views of 
f r o n t s ,  j e t s t r e a m  c i r r u s  c louds ,  t r o p i c a l  and e x t r a t r o p i c a l  cyclones,  wave 
c louds  and broad banking of c louds i n  the  t r a d e  winds o r  o t h e r  regions.  
Such a reas  would inc lude  s q u a l l  l i n e  c louds ,  thunder- 
Experimenter:  K.M. Nagler,  U. S. Weather Bureau. 
Purpose - The purpose of t h i s  experiment i s  t o  g e t  high q u a l i t y ,  s m a l l  
scale photonraphs of s e l e c t e d  parts of the e a r t h ' s  s u r f a c e  f o r  u s e  i n  research  - *  
i n  geology, geophysics ,  geography, oceanography, and o t h e r  f i e l d s .  
-more- 
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Procedure - The experiment w i l l  c o n s i s t  of t ak ing  p i c t u r e s  of c e r t a i n  
areas and f e a t u r e s  a long t h e  f l i g h t  path wi th  a 70 mm camera, hand-held o r  
mounted, u s ing  panchromatic, i n f r a r e d  o r  c o l o r  f i l m .  P r e c i s e  a t t i t u d e  c o n t r o l  
i s  no t  requi red ,  bu t  moderately h igh  camera depress ion  angles  ( ang le  between 
t h e  h o r i z o n t a l  and t h e  camera axis), p re fe rab ly  between 45 degrees  and 90 
degrees ,  a r e  desired.  
Equipment - Camera w i l l  be t h e  7 0 m  Maurer wi th  80rm f o c a l  length  s t anda rd  
l e n s  . 
Experimenter - D r .  Paul D. hwman, NASA Goddard. 
Note: Also flown on Gemini 4, 5 ,  6, 7.  
S-13 UV Astronomical Camera 
Purpose - Pr imar i ly  t o  dev i se  and tes t  t h e  techniques  f o r  u l t r a v i o l e t  
photography and spectroscopy under vacuum condi t ions .  To i n v e s t i g a t e  t h e  d i s t r i -  
bu t ion  of l i g h t  i n t e n s i t y  i n  t h e  u l t r a v i o l e t  po r t ions  of s t e l l a r  s p e c t r a  down 
t o  a l i m i t  of 200 QA. Also t o  explore  the  u l t r a v i o l e t  s p e c t r a  of 0 and B stars 
and some of the p l a a e t s .  
Equipment - 7Ormn Maurer camera with 73,mn f3.3 UV Mauer lens .  
Procedure - The spacec ra f t  i s  o r i en ted  toward t h e  s t a r  f i e l d  t o  be 
photographed. 
w i l l  be pos i t ioned  manually and guided by t h e  p i l o t .  
be  used t o  o b t a i n  spectrograms of t h e  des i r ed  s tars  and p lane ts .  
The cabin  w i l l  be depressurized and t h e  ha tch  opened. The camera 
A d e f r a c t i o n  g r a t i n g  w i l l  
Experimenter - D r .  K a r l  Henize, Dearborn Observatory. 
S-26 I o n  Wake Measurement 
Purpose - To i n v e s t i g a t e  t h e  ionosphere wake of an o r b i t i n g  spacec ra f t ;  
i.e. t o  measure charged particle densities and tcmperatilres w i t h i n  the wake 
re la t ive  t o  those  of t h e  ambient plasma. To eva lua te  t h e  p o s s i b i l i t y  of u s i n g  
t h i s  ionosphere wake as a guidance mechanism t o  f a c i l i t a t e  rendezvous. 
t i o n a l  d a t a  generated i n  performance of t h e  experiment w i l l  inc lude  measurement 
of t h e  e l e c t r i c a l  p o t e n t i a l  d i f f e r e n c e  between t h e  v e h i c l e  and surrounding 
medium. 
Addi- 
Equipnent - Using a f ive-element  r e t a r d i n g  p o t e n t i a l  ana lyzer  with a 
s imple e l e c t r o n i c  switching arrangement, measurements w i l l  be made of positive 
ion  d e n s i t y ,  e l e c t r o n  dens i ty ,  i o  n temperature o r  energy d i s t r i b u t i o n  
f u n c t i o n  and v e h i c l e  p o t e n t i a l  with respec t  t o  t h e  surrounding ambient. The 
t h r e e  s e n s o r s  and p reampl i f i e r s  a r e  connected t o  an e l e c t r o n i c s  package con- 
S i s i i n g  or' a power cond i t ione r ,  s i g n a l  genera tor  ana d a t a  condi t ioner .  A 
key  component i s  the master  c lock  used t o  genera te  t h e  c a r r i e r  i n  the  phase 
cchererlt 
e l e c t r o d e s .  
systSE ax2 tz se+c-;.,ce t h e  modes and biasss a p p l i e d  to the 5eiisor 
-more- 
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Procedure - The ana lyzers  a r e  mounted on t h e  o u t s i d e  but  f l u s h  with 
t h e  f r o n t  f u r f a c e  of t he  docking cone of t he  Agena t a r g e t  docking adapter.  
The instrument system w i l l  be a c t i v a t e d  by ground command a t  a time s u f f i c i e n t l y  
i n  advance of t he  a c t u a l  rendezvous and docking t o  i n s u r e  a s u i t a b l e  sample i s  
made of t h e  ambient p lasma charackris t ics .  Continuous sampling of i on  dens i ty  
and e l e c t r o n  dens i ty  and energy during the  rendezvous maneuver would provide 
p r o f i l e s  through t h e  wake behind Gemini 10. 
would be determined by a n a l y s i s  of t he  rendezvous opera t ion  a f t e r  t h e  f l i g h t .  
I n  a d d i t i o n  t o  making measurements during t h e  rendezvous maneuver, it is 
d e s i r e a b l e  t o  have the  Gemini spacec ra f t  maneuver l a t e r a l l y  wi th  r e spec t  t o  
t h e  Agena a x i s  and "sweep" the  wake across  t h e  d e t e c t o r s  and t o  map it i n  a 
t r ansve r se  manner, This  maneuver is  repeated with s e v e r a l  s epa ra t ions  between 
t h e  spacec ra f t  a t  d i s t ances  of a few f e e t .  
The a c t u a l  t r a v e r s e  of t he  d e t e c t o r s  
Experimenter - D r .  D. Medved, E l e c t r o  Optics Systems, Inc.  
MEDICAL 
M-5 Bioassay of Body F lu ids  
Purpose - To c o l l e c t  body f l u i d s  before ,  during and immediately a f t e r  
f l i g h t  f o r  a n a l y s i s  of hormones, e l e c t r o l y t e s ,  p ro t e ins ,  amino ac ids  and enzymes 
which might r e s u l t  from space f l i g h t .  
Procedure - Urine w i l l  be c o l l e c t e d  i n  a s p e c i a l  bag f o r  each e l imina t ion .  
A s p e c i f i e d  amount of t r i t i a t e d  w a t e r  w i l l  be  added automatical ly .  
has  a tracer amount of r ad io -ac t ive  t r i t i u m .  
i n  t h e  sample with t h e  known amount of t r i t i u m  placed i n  i t ,  biochemists can 
measure t h e  t o t a l  volume. Twenty-four 75 cc capac i ty  sample bags w i l l  be 
c a r r i e d .  A sample w i l l  be drawn f o r  each e l imina t ion .  
w i l l  be t r a n s f e r r e d  i n t o  t h e  u r i n e  dump system of t h e  spacec ra f t .  
The water  
By comparing t h e  amount of t r i t i u m  
The remaining u r i n e  
Experimenter - D r .  L. F. D i e t l e i n ,  MSC. 
Note: A i s 0  flown on Gemini 7 ,  8, 4. 
TECHNOLOGICAL 
Purpose - To deternine the feasibility and operational value of star 
occulting measurements in the development of a simple, accurate and self- 
contained orbital navigational capability. 
Equipment - As nuch of the cxisting Gemini onboard equipment as is 
possible will be used for the recording of photometric sensor output simal 
intensity and time. 
of the navigational studies. 
telescope, eyepiece, reticle, partially silvered mirror, iris, chopper, 
optical filters, photomultiplier, pre-amplifier and associated electmnics. 
The instrument is hand-held to the astronaut's eye for viewing out the 
space craft vindow . 
A photoelectric sensor also is necessary for p e r f o h c e 
The photoelectric sensor consists of a 
* O r e -  
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Procedure - A s  t he  a s t ronau t  views the  horizon,  he looks f o r  b r i g h t  
s t a r s  about t o  be occul ted.  
t h e  star wi th in  a r e t i c l e  c i r c l e .  A por t ion  of t h e  r a d i a t i o n  i s  then d i v e r t e d  
t o  a photomul t ip l ie r .  With a hand-held switch,  t he  a s t ronau t  i n i t i a t e s  a 
c a l i b r a t i o n  mode i n  which t h e  i n t e n s i t y  of t he  star is  measured autcunatically.  
H e  t hen  t r a c k s  t h e  s t a r  wi th in  t h e  r e t i c l e s  ;is the  s t a r  posses i n t o  t h e  atmos- 
phere and behind the  edge of t he  ea r th .  
approximately 100 seconds. 
He then poin ts  t he  te lescope  a t  one and c e n t e r s  
Thc t r i lcking period for each s t a r  is 
Experimenter - Capt. H. Kozuma, U. S. A i r  Force 
Note: Also flown on Gemini 7. 
D-10 Ion Sensing A t t i t u d e  Control 
Purpose - A naviga t ion  system which can sense v e h i c l e  a t t i t u d e  (yaw, 
p i t c h ,  r o l l )  by u t i l i z i n g  t h e  f low v a r i a t i o n s  of t h e  space environment on a 
s p e c i a l l y  designed system. 
E u i  e n t  - Two experimental  packages o r  booms (one f o r  yaw, one f o r  
p i t c h  oca ted  i n  t h e  adap te r  s e c t i o n  of t h e  vehic le .  The u n i t  weighs 10 
pounds, r e q u i r e  10 watts and a r e  approximately 5 x 6 ~ 1 3  inches i n  s ize .  
a r e  seven computated d a t a  po in t s  and the packages ope ra t e  a t  an angle  of p lus  
or  minus 15 degrees. 
t h e  f l a p - r e l e a s i n g  pyrotechnics ,  is accomplished by one of t h e  a s t ronau t s  via 
a set of switches i n  t h e  cabin.  An add i t iona l  switch,  a l s o  i n  t h e  cabin,  
a p p l i e s  and removes t h e  main power input  t o  each u n i t .  
ope ra t ions  a r e  simultaneous and the  boom deployment, followed by f l a p  r e l e a s e ,  
a r e  one- t ime opera t  ions.  
There 
Procedure - The deployment of t h e  t w o  booms, followed by the  f i r i n g  of 
Both yaw and p i t c h  
Experimenter - Capt. E. V a l l e r i e ,  U. S. A i r  Force 
Purpose - To monitor t h e  d i r e c t i o n  and amplitude of t h e  Ea r th ' s  magnetic 
f i e l d  wi th  r e spec t  t o  an o r b i t i n g  spacecraf t .  
Equipnent - An adapter  mounted t r i - a x i s  f luxgate  magnetometer. 
Procedure - The a s t ronau t  w i l l  opera te  t h e  experiment a s  t h e  spacec ra f t  
pas ses  through t h e  South A t l a n t i c  Geomagnetic Anomaly. The magnitude of t h e  
t h r e e  d i r e c t i o n s  of t h e  Ea r th ' s  magnetic f i e l d  w i l l  be measured with r e spec t  
t o  t h e  spacec ra f t .  
Experimenter - W. D. Womack, MSC 
Note: Also flown on Gemini 4 ,  7 
MSC-6 Beta Spectrometer 
Purpose - Prior to the Apollo missions it will be necessary to predict, 
as accurately as possible, the radiation doses to which the astronauts will 
be subjected so that the degree of hazard can be assessed for each mission 
and preventive measures taken. 
accurate data on the electron source term. This source term data will be an 
input to computer calculations for dose due to secondary x-ray emission. 
The Beta Spectrameter experiments will provide 
Equipment - The spectrometer must be mounted in the adapter equipment 
section. 
to the plane of the outward face of the bremsstrahlung spectrometer detector. 
The electron acceptance cone must have an unobstructed view of the environment 
external to the spacecraft. The spectrometer will be wired to power from the 
spacecraft power supply. 
The mounting is such that the axis of the electron cone is normal 
Procedures - A bremsstrahlung spectrometer will be carried on the Beta 
The bremsstrahlung will measure x-rays produced by electrons Spectrometer. 
impinging on the spacecraft. The bremsstrahlung readings will be compared 
with the results of electron computer calculations to verify or adjust the 
computer code. 
Experimenter - J. Marbach, MSC 
MSC- 7 Bremsstrahlung Spectrometer 
Purpose - When a spacecraft passes through a region of high free electron 
concentration an 
the electrons, producing a continuous x-ray spectrum. This experiment is 
designed to measure the bremsstrahlung flux as a function of energy immediately 
behind the vehicle when the vehicle passes through the South Atlantic anomaly. 
interaction takes place between the vehicle structure and 
Equipment - The bremsstrahlung spectrometer will consist of an x-ray 
detection system. It will be mounted on the inner wall of the pressurized 
cabin. 
power and telemetry connections. 
The only modifications required will be those allowing for mounting, 
Procedure - After the spectrometer is mounted and checked out, the only 
experimental procedure will be turning the spectrometer on and off at the 
correct time. 
Experimenter - R. Lindsey, MSC. 
MSC-8 Color Patch Photography 
Purpose - What effect the environment of space will have upon the color 
~hetegraphy taken in cislunar space and on the lunar surface during the Apollo 
mission is not known. 
Apollo mission, the influence of the W energy transmitted by the Apollo camera 
lens must be known. This experiment will show that. 
If optimum photography is to be obtained during an 
-more- 
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Equipment - Equipment w i l l  c o n s i s t  of t h e  7(hnm Maurer s t i l l  camera wi th  
8 h  f 2 . 8  s tandard  l ens  and back, co lo r  f i l m  s i m i l a r  t o  t h a t  which w i l l  be 
used used dur ing  an Apollo mission and a s la te  4.14 x 4.14 x k inches  i n  dimension 
suppor t ing  f o u r  c o l o r  patches.  
Procedure - P r i o r  t o  launch, a s l a t e  ho ld ing  f o u r  Nat ional  Bureau of 
Standards c o l o r  patches w i l l  be photographed under  c o n t r o l l e d  l i g h t i n g  con- 
d i t i o n s  wi th  t h e  camera loaded with f i l m  s i m i l a r  t o  t h a t  which w i l l  be  used 
dur ing  a Apollo landing  mission. After i n s e r t i o n  i n t o  o r b i t  t h e  p i l o t  w i l l  
photograph t h e  s l a t e  from o u t s i d e  the spacec ra f t  and o r i e n t e d  t o  receive t h e  
maximum s o l a r  i l l umina t ion .  
Experimenter - J. R. Brinkman, MSC. 
MSC- 1 2  Landmark Contrast  Measurement 
Purpose - To acqu i re  r e fe rence  da ta  f o r  Apollo guidance and nav iga t ion  
system design. P r i n c i p a l l y ,  t o  measure v i s u a l  c o n t r a s t  of land-sea boundaries 
and o t h e r  types  of t e r r a i n  t o  be used a s  nav iga t ion  landmarks. 
Equipment - Same as t h a t  used on D-5 p l u s  1 6 m  movie camera and t h e  a d d i t i o n  
of two o p t i c a l  f i l t e r s  which f i t  over  the  o b j e c t i v e  l e n s  of t h e  experiment 
photometer. F i l t e r s  are each two inches i n  diameter  and about inch  th i ck .  
Procedure - The photometer w i l l  be mounted t o  t h e  r ight-hand window as i n  
t h e  s t a r  o c c u l t a t i o n  experiment. 
t o  appear  over  t h e  hor izon ,  t he  observer t u r n s  on t h e  power supply. The space- 
c r a f t  is then  turned  so t h a t  t h e  photometer p o i n t s  normally toward t h e  expected 
landmark d i r e c t i o n ,  and then  r o t a t e d  t o  put  t h e  sun a t  t h e  obse rve r ' s  back, 
t h u s  shading t h e  window from d i r e c t  sunl ight .  
Several  minutes  be fo re  t h e  landmark i s  expected 
Experimenter - C. E. Manry, MSC 
Note: Also flown on Gemini 7 
MSC-5 Lunar W Soectral Reflectance 
Purpose - To determine the ul t raviolet  spectral  reflectance of the lunar 
surface between 2,000 and 3,x)O a n g s t r o m .  
Equipment - The 7Omm Maurer s t i l l  camera and W lens  w i l l  be used f o r  
t h i s  experiment. An objective grating attacbment f o r  the camera w i l l  be used 
f o r  spectrograms, and interference filters w i l l  be used fo r  side band photog- 
raphy * 
Procedure - Several spectrograms w i l l  be made of t i e  soiar r.&itLiiuri 
reflected-from the  lunar surface. 
operation. inus ihe pl?ucedui;e 15 s&zi:ar to phetogzzp>icg t h e  ~ ~ 3 2 .  
times w i l l  vary from one t o  50 seconds. 
mounted so that the p i l o t  can guide the spectrograph during the longer exposures. 
The command p i l o t  w i l l  keep the spacecraft oriented toward the moon. 
The spectrograph is similar t o  a camera in  
The spectrograph w i l l  be swivel 
-. E.xpomre 
Experimenter - R. C. Stokes, MSC. 
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The Gemini cormaand pilot's suit has five layers and weighs 23 pounds. 
The layers axe, starting inside the mit: 
1, White cotton constant vear uuder@%rme!nt Kith pockets around the waist 
to hold biomedical instrumentation equipment 
2, Blue nylon comfort layer 
3. ELack neoprene-coated nylon pressure garment 
4. Restraint layer of nylon link net to restrain pressure garment and 
nraintain its shape 
5 .  White HI-1 nylon outer layer 
PIWT SUIT 
The pressure suit worn by the Gemini 10 pilot weighs 33 pounds and i s  
identical to the Gemini 4 and G e m i n i  8 pilot suit with the foUowiw 
exceptione : 
1, No extravehicular thermal over-gloves wil3 .  be worn. T h d  
protection for the hands is now integrated in a basic suit glove. 
2. The material is now a layer-up of neoprene-coated nylon, the same 
material as the pressure retention layer. 
3. The inner visor is a polycarbonate material which provides impact 
and micrometeoroid protection. 
The G e m i n i  extravehicular suit has seven layers: 1-4 and 7 are identical 
to the command pilot's suit. 
5.  Thermal protective layer of seven layers of aluminized mylar with 
spacers between each layer, 
6, Micrometeoroid protective layer. 
For extravehicular activity, the pilot will wear a detachable overvisor 
which has attach points on both sides of the helmet and can be swiveled into 
position over the face-plate. 
protection for the eyes from solar glare. 
The overvisor is gold-coated and provides 
When the cabin is depressmized, the suits autonmtically pressurize t0 
3.7 pounds per square inch to provide pessure and breathing oxygen for both 
"F" Ee=?Era_ 
EXTRAVEHICULAR LIFE supporn SYSTEM (nss) 
It is a 42-pound rectangular box which is worn on the chest. It provides 
electrical, mechanical and life support connections between the EVA astronaut 
and the spacecraft, 
deep. It contains ejector pump for circulation, a heat exchanger for coo- 
System is 18 inches high, 10 inches wide and six inches 
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air, a 30 minute emergency oxygen supply. Controls and a 
the  emergency oxygen supply a re  mounted on the top of the unit. 
combination with the AMU, the ESS functions as a suit pressurization and 
air supply system during EVA. 
system for 
Used i n  
This unit is similar t o  the unit used by Ed White on Gemini 4 and 
scheduled for use by Dave Scott on Gemini 8, A -or modification has been 
added since the Gemini 8 mission as well as a different fue l  and fuel source 
- location,, A handle has been added providing a fonrard and reverse. 
is used t o  provide the extravehicular astronaut with positive control of hi6 
a t t i t ude  and to  propel him f r a m  point t o  point i n t h e  zero gravlty environment 
of fiee space. Mitrogen fie1 bottles are now located in the adapter section. 
The fue l  is fed to  the "u through the umbilical. 
gun, in addition t o  the two handles, include two spl.ina; loaded poppet valves, 
foldable tubes, tvo one-pound nozzles, and one two-pound nozzle. 
about three and a half pounds and is  stored in  the cabin during launch. 
unit is 12 inches long by k* inches, and 15 inches retracted. 
braking thrust ranges up t o  two pounds, and the t o t a l  del ta  velocity of the 
gun is 84 fee t  per second. 
The unit 




The umbilical t e ther  for Gemini 10 EVA is a "Siaaese umbilical" PIBSUI 
factured by McIhnnell A i r c r a f t  Corp, It includes two fluid transmission hoses, 
one for oxygen and one for  the nitrogen BHMU fuel,  
inch inside diameter, is about 60 feet  long; the oxygen hose, l/lC-inch inside 
diameter, i s  54 feet; the 1,OOO-pound t e s t  nylon tether which governs the dis- 
tance away from the spacecraft the EVA astronaut can move, is 50 feet long. 
When snubbed into the res t ra in t  eye at the nose of the spacecraft, the 
umbilicsl tether will permit mvenent t o  about 40 f ee t  from the spacecraft. 
Electrical pawer, communications and bio-instrumentation hardlines also are 
contained in the umbilical, 
by 8 wrapping of aluminized q lar .  
a sleeve of white nylon, 
The nitrogen hose, 3/8- 
The hoses a re  protected from temperature extremes 
Hoses, hardlines and tether =re eacsaed *a 
Outside diameter of the sleeve-covered unit is 2 inches. 
MEDICAL CHECKS 
A t  least one medical check a day will be =de by each crew member, 
Performed over a convenient -\lad station, a check will consist of o r a l  
t m t u r e  and food and water  intake evaluation. 
BIN WAS!t!E DISPOSAL 
Solid Wastes -0 Plast ic  bag with adhesive l i p  t o  provide secure attachment 
Containc g e e c i d e  +SzB , - ~ ~ e i i t s  Cormiion of 'mcter3a and gas. t o  the body. 
Adhesive l i p  also used t o  form seal for bag a f t e r  use and bag is stowed in  
empty food container box and broupyht b c k  fnr m&!.ysis, 
Urine -- Voided into f i t t e d  receptacle connected by hose t o  either a 
collection device or overboard dmp. 
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WATER MEASURING SYSTEM 
A mechanical measuring system has  been added t o  water gun. It c o n s i s t s  
of a neoprene bellows housed i n  a s m a l l  metal c y l i n d e r  mounted a t  base of gun. 
The bellows holds  one-half ounce of water. When plunger of gun i s  depressed,  
a sp r ing  pushes water out  of bellows and through gun. A counter  i n  r i g h t  s i d e  
of gun r e g i s t e r s  number of t i m e s  bellows i s  ac t iva t ed .  Each crewman w i l l  
record how much he  d r inks  by no t ing  numbers a t  beginning and end of each u s e  
of gun. 
Number of Meals -- Nine p e r  a s t ronau t  f o r  mission. 
Type -- Bi te - s i zed  and rehydratable .  Water i s  placed i n  r ehydra t ab le s  
wi th the  w a t e r  p n .  B i t e - s i zed  items need no rehydrat ion.  
S torage  -- Meals ind iv idua l ly  wrapped i n  aluminum f o i l  and polyethelene,  
polyamide laminate.  
p i l o t ' s  r i g h t  shoulder .  
A l l  meals a r e  s to red  i n  t h e  r i g h t  a f t  food box over  t h e  
-more- 
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G E M I N I  10 FOOD MENU 
DAY 1: Meal C 
(R)  Beef pot r o a s t  
(R)  Po ta to  s a l a d  
(B)  Cinnamon t o a s t  
( R )  Chocolate pudding 
(B) Brownies 
( R )  Tea 
DAY 2: Meal A 
(R)  Applesauce 
( R )  Sugar coated f l a k e s  
(B) Bacon squares  (double)  
(B) Cinnamon t o a s t  
( R )  Cocoa 
( R )  Orange d r ink  
DAY 2: Meal B 
(R)  Pea Soup 
( R )  Tuna sa l ad  
( B )  Cinnamon t o a s t  
(B) F ru i t cake  (da t e )  
( R )  Pineapple  g r a p e f r u i t  
d r i n k  
DAY 2: Meal C 
(R)  Beef and vege tab le s  
(R)  Meat and s p a g h e t t i  
(B) Cheese sandwiches 
( R )  Apr ico t  pudding 
( B j  Gingerbread cubes 
( R )  G r a p e f r u i t  d r i n k  
DAY 3: Meal A 
( R )  Peaches 
(B) Strawberry cereal cubes 
( R )  Sausage p a t t i e s  (2 )  
(B) Cinnamon t o a s t  
( R )  Orange d r i n k  
(R)  G r a p e f r u i t  d r i n k  
: THREE - DAY 
Calories 









































DAY 3: Meal B 
(R) Shrimp c o c k t a i l  
( R )  Beef and gravy 
(R)  Corn 
(B) Toasted bread cubes 
(B) F ru i t cake  (P ineapple)  
( R )  Orange g r a p e f r u i t  d r i n k  
DAY 3: Meal C 
( R )  Po ta to  soup 
( R )  Chicken sa l ad  
(B) Beef sandwiches 
(R)  But te rsco tch  pudding 
( R )  Tea 
SUPPLEMENTARY FOOD: Meal A 
(R)  F r u i t  c o c k t a i l  
(R) Toasted o a t  cereal 
(B) Bacon squares  (double)  
(R)  H a m  and applesauce 
(B) Cinnamon t o a s t  
(R)  Orange d r ink  
( R )  Pineapple g r a p e f r u i t  d r i n k  
SUPPLEMENTARY FOOD: Meal B 
( R )  Shrimp c o c k t a i l  
(R)  Chicken and gravy 
(B) Toasted bread cubes 
(Bj F ru i t cake  (P ineapp ie j  
(R)  Orange g r a p e f r u i t  d r i n k  





































S t i l l  Cameras 
One 70 mm Hasselblad wide-angle camera using a 38 mm 
lena and haze f i l t e r ,  Capable of time exposures and 
speeds up t o  l /5OO second u8ing f4*5 t o  f22.0 ape r tu re  
s e t t i n g s .  The f i e l d  of  v i e w  i s  63 X 63O, the 
r e s o l u t i o n  I s  125 l i n e s  p e r  mm; and t h e  camera can be 
focused from one f o o t  t o  i n f i n i t y .  Magnification is 
approximately 1.5 times. Used during EVA.  
Two Maurer 70 m cameras us ing  80 m l e n s  with a f i e l d  
of  view of 37' X 37O can be focused from one f o o t  t o  
I n f i n i t y .  Aperture s e t t i n g s  are from f2.8 t o  f22 and 
the r e s o l u t i o n  is 200 l ines per mm. Experiment l e n s  
such as the W lens w i l l  be used with these cameras. 
Sequence Camew 
Two 16 mm Maurer Sequence cameras using 18 and 75 mm 
l enses  and 5, 18 and 75 mm l enses  are a v a i l a b l e .  The 
5 mm l e n s  will be used f o r  EVA photography. 
of view of the  5, 18 and 75 mm l enses  are 1 1 8 O  X 78O, 
400 X 30° and 80 X 5 O  respec t ive ly .  
and single exposures can be taken as well as a d j u s t i n g  
the frame rate a t  either 1 o r  6 frames per second. 
Resolution is  40 l i n e s  per mxn and the s h u t t e r  speeds 
are 1/50, 1/100, 1/200, and l/25O seconds. Nine 
magazines of Kodak S.O. 207 c o l o r  f i lm approximately 
80 feet  each i n  length w i l l  be c a r r i e d  during the 




NASA operates the Manned Space Flight Tracking metwork by using its own 
facilities and those of the Department of Defense for  mission inforpation 
and control. 
For Gemini 10, the network will provide flight controllers: 
(1) Radar tracking, canmend control, voice and telemetry data are 
available from launch through Gemini spacecraft splashdown in recovery area. 
Except for voice camunications, the network povides  the same functions for 
the Agena Target Vehicle as long as e lec t r ica l  power is available. 
(2) Verification of the proper operation of the system on- the 
Gemini and Agena target. 
The RTCC at  the Wanned Spacecraft Center, Houston, w i l l  be the  minrarg 
computer center ut i l ized i n  the control of the en t i re  mission. The RTCC 
receives, stores, processes, sends, and drives displays of the  necessary 
mission critical infomation required by the f l igh t  controllers at the Mission 
Control Center (EC-Houston) . 
During the launch (pawered f l i gh t )  phase, the RTCC receives launch trajectory 
d a t a  Awn the  A i r  Force Eastern Test Range (AFETR) radars via the Cape Icennedy 
CE-3600 R e a l  Time Complting Faci l i ty  (RTCF) and from the Bermuda tracking 
station. 
During all phases of t h  mission, the RTCC receives trajectory and 
telemetry data from the various s i t e s  and stores and processes this Inforpation 
for  use by f l ight  controllers i n  the comand and control of the mission. 
telemetered information consists of bio-medical, envi romenw,  e lec t r ia ,  
c%=!md z ~ ~ ~ e w e r i z k g  e& other. spcecraft and target vehicle systems praIwte!rs. 
This information is displayed at the various flight controllers consoles in the 
MCC where necessary decisions are made for the conduct of the mission. 
flight controllers use the displayed information t o  assist them in the deter- 
mination and generation of required voice and conznand updates t o  be sent to the 
spacecraft and target  vehicle . 
l h i s  
The 
The Gemini 10 mission will require separate tracking of f ive  space vehicles: 
the Gemini. spacecraft, the Gemini 8 and Gemini 10 Ageaa "arget Vehicles (ATV), 
the Gemini Launch Vehicle (GLV-a modified Ti tan 11), and as required, the A t l a s  
Booster c u e d  SLV-3. The Tkrgei, 'Vehicit: w < G  triie C-&bS& Z d  
S-band beacon, while the spacecraft carries two C-band beacons. 
( r a k  si- wurruej v + A  ux ~ p ~ c ; ~ ~ - ~ u ,  -%-- --e-- 
launch vehicle throughout o rb i t a l  lifetime is a mission requirement. 
and various f a c i l i t i e s  of the North American Air Defense Co-d (mw) w i l l .  be 
used for t h i s  mission. 
- 
Skin tracking 
The - I_------ -- AI-- -------f'+ b n n n m  +ev.ao+ y&icleni m d  GaJaid 
However, NORAD will not track during the  rendezvous me. 
-more- 
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For Gemini 10, various combinations of spacecraft tracking assi-nts 
w i l l  be carried out according to individual station capability. 
have radar systems capable of providing space position information on both 
the Gemini and one ena vehicle s ~ t a n e o u s l y  throu@ their V e r l o r t  (S-band) 
and FpsIl6 or FFQ-6 7 C-band) radars. Most of the data transnu 'ssion Links, 
however, have only a single system Capability; therefore, traagnission scheduling 
priority w i l l  be established by the pU&t Director or plight Dynamics Officer 
according to the mission requirements. 
Some sites 
During the  first revolution of the Agena 10 (prior to Gemiai spacecraft 
l iftoff,  as a general rule, the C-band radars will track the Gemini spacecraft 
while the S-band radars w i l l  track the Age- 10 Target Vehicle. The sites 
with dual-tracking capability wi l l  track both vehicles simultaneously. 
Tracking of the Agemi 8 w i l l  be done by selected C-band stations Just prior 
t o  the a s s i o n  and during the mission as assigned by the MCC-H. 
-32- 
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Goddard Space Flight Center Computer Support 
NASA's Goddard Space Flight Center, Greenbelt, Md,, real time compting 
support for Gemini 10 includes the processing of real time tracking information 
obtained f!'rom the spacecraft, target vehicle, and GLV be- with mission 
simulations through Gemini spacecraf2 recovery and Agena lifetime, 
Goddard's computer also w i l l  c e r t i e  the worldwide network's readiness 
to support Gemini 10 through a system-by-system, station-by-station, compter- 
programmed checkout method called CADFISS (Computation and Data Flaw Integrated 
Subsystem), aeckout of network facilities also W i l l  be performed by Goddard 
during postlaunch periods when the spcecrafi are not electronically "visible" 
by some stations and continue until the vehicles are again within acquisition 
range . 
Gemini Spacecraft 
The spacecraft has two C-band tracking beacons. The model ACF' beacon 
(spacecrafi) wil l  be installed in the reentry module and the DIW-66 model 
beacon in the adapter section, 
The ACF beacon w i l l  be prime for launch, insertion, and reentry phase, 
using the DPN-66 as a backup for these periods, 
Gemini 10 Agena Target Vehicle 
The Agena target vehicle w i l l  contain one C-band and one S-band beacon. 
The C-band beacon w i l l  be a modified D P N a  The C-band beacon W i l l  be prime 
fo r  Agena Target Vehicle before the Gemini launch. The Gemini spacecraft 
w i l l  be the prime target for C-band tracking follaring launch. 
&mini 8 Agena Target Vehicle 
Since the laah batteries and propulsion systems on the Agena 8 were 
depleted shortly after termination of the Gemini 8 mission, beacon tracking 
or maneuvering of the Agena 8 Target Vehicle will not be possible, 
this inactive period, the IUXtAD facilities have provided glost of the tracking 
information necessary for mission purposes. htriag the mission, 





A l l  the  sites i n  the network w i l l  receive r e a l  t i m e  acquisition messages 
(pointing data) A-om the Real Time Computing Center a t  MSC, Houston. 
infonnation w i l l  be used t o  position the telemetry and radar antennas a t  the 
proper azimuth fo r  acquisition of the FU? signals fiom the spacecraft a t  the 
t i m e  they appear over the horizon. Most sites are also equipped with an 
acquisition aid system which pennits "slaving" the radar antennas t o  the  
telemetry antennas or vice versa. Since the telemetry antennas have a mmh 
broader beanwidth than the radar antennas, they may acquire the spacecraft RF 
signal first, making it possible t o  point the  radar antennas i n  the general 
vicinity of the spacecrafl t o  insure a rapid radar acquisition. 
This 
Mission Message Requirements 
Low speed telemetry data (onsite teletype summaries) fiom f l igh t  controller 
manned stations w i l l  be sent t o  the Houston Mission Control Center. 
Bermuda and Corpus C h r i s t i  transmit Gemini spacecraft o r  Agena ta rge t  
vehicle PCMtelemetry via  high-speed d i g i t a l  data t o  Houston Mission Control 
Center i n  computer format. 
Island, and Antigua w i l l  remote Gemlni spacecraft and Agena wide-band data t o  
the Houston Mission Control Center i n  the same manner. 
MCC-K/TEL 111, Grand Bahama Island, Grand Turk 
Spacecraft Command System 
The prime ground system i n  effecting rendezvous is the Digital Conrmand 
System (DCS) located a t  key stations throughout the worldwide network. 
Command control af the mission from launch through recovery w i l l  as always be 
provided by the  Flight Director a t  Houston Mission Control Center. 
comrnand coverage is required throughout the mission. 
Maximum 
Grand Canary Island; Carnarvon, Australia; H a w a i i ,  and the two ships, 
USNS Coastal Sentry and USNS Rose Knot; are DCS equipped and manned by f l i gh t  
controllers who w i l l  i n i t i a t e  a l l  uplink data cormnand transmissions. 
Following astronaut recovery, further commands w i l l  be req-'red for the 
Agena target  vehicle. 
throughout the Agena target vehicle battery lifetime. 
Network Digital Command System support w i l l  be continued 
Cape Kennedy, Grand Bahama, Grand Turk, Antigua and Bermuda 
s i t e s  w i l l  not be manned by f l i g h t  controllers. 
transmissions through these s i t e s  w i l l  be remoted i n  r ea l  time f r o m  Houston 
Control Center. 
A l l  uplink data coxxunand 
-more- 
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I n  addition t o  real  time colmnsnds and onboard clock update commands, 
a. -1 spacecraft b. Agena Target Vehicle 
the following d i g i t a l  instructions may be sent: 
1. Preretro with maneuver 1. bneuver 
2, Preretro without maneuver 2. Ephemeris 
3. Orbital navigation 3. w i n e  burn time 
4, Maneuver 
5. Rendezvous 
6 . Accelerometer error corrections 
Spacecraft Communications 
be controlled ei ther  by the  s ta t ion o r  by remote (tone) keying from Houston 
f i s s ion  Control Center and From Goddard. 
A l l  hSFN stat ions having both HF and UHF spacecraft communications can 
The fol lar ing sites are not scheduled t o  have a capsule communicator 
(Cap Corn) and Kill be remoted t o  Houston Mission Control Center: 
Cape Kennedy, G r a n d  Bfihax~ Island; Tananarive, Malagasy Repblic; 
%no, Nigeria; Bermuda; Grand Turk Island; Pt. Arguello, C a l i f . ;  Antigua 
Island; Ascension Island; Canton Island; z1sNS Range Tracker, and the voice 
relay a i rc raf t .  
Spacecraft Systems Support 
The Gemini spacecraft communications systems (antennas, beacons, voice 
communications, telemetry transmitters, recovery l ight ,  and d ig i t a l  command 
s y s t e m )  allow r a d a r  tracking o f  the spa;*ecraf%, two-way voice communications 
between the ground and the  spacecraft and f ' m m  astronaut t o  astronaut; ground 
command of the spacecraft; TM systems data transmission, and postlanding and 
recovery data transmission. The sole l ink  between the ground and the Gemini 
spacecraft i s  provided by these systems. 
telemetry transmitters, and d ig i ta l  command system) allow 
of the  vehicle from both the ground and the Gemini spacecraft. 
and Gemini spacecraft command t o  the Agena also a re  accomplished through t h i s  
system. 




Agena Target Vehicle Onboard 
Systems supported by Network 






Gemini Spacecraft Onboard 
Systems supported by Net- 
work Stations 
Reentry Module UHF (Voice) 
Transmit -Receive 
Reentry Module HF (Voice) 
Transmit-Receive 
Reentry Module Telemetry 
(Real Time) 
Reentry Module Telemetry 
0-P) 
Reentry Module Telemetry 
(-bP) 
Adapter Package &Band 
Radar (Telemetry Readouts) 
Reentry Module C-Band 
Transponder 
(Conumnd Control) 
Adapter Package C-Band 
Transponder 
Adapter Package Acquisition 
A i d  Beacon 
Adapter Package Digital  
Cormnand System 




Manned Spacecraft Center (MSC). The direction and mission control of the 
Network immediately preceding and during a mlesion simulation or an actual 
mlselon is responsibility of the MSC. 
Goddard Space Flight Center, The NASA Office of Tracking and Data 
Acquisition has centralized the responsibility for the planning, implementation, 
and technical operations of Goddard Space Flight Center, 
is defined as the operation, maintenance, modification, and augmentation of 
tracking and data acquisition facllitles to function as an instrumentation 
network in response to mission requirements. 
support the network at Goddard; contractor personnel bring the t o t a l  network 
level to some 1500. 
Technical operation 
About 370 persons directly 
Department of Supply, Australia. The Department of Supply, Colmaomealth of 
Australia, I s  responsible for the maintenance and operation of the NASA station 
at Carnarvon, Australis. 
cooperative e f f o r t ,  
m d  operational control of thooe DOD alrseto and facllltlee required to rupport 
ProJcct Gemini, 
Western Test Range, White Sand8 Missile Range, the A i r  Roving Ground Center, 
and the tracking and telemetry ships. 
Contractual arrangements and agreements define this 
Departmc nt of Defense (XID). Tbe DOD I s  rtsponolble for the meintemce 
These Include network station0 at the &stern Teat Range, 
-more- 
Crew Safety 
Every Gemini system affecting crew safety has a backup feature. The 
Malfunction Detection System aboard the launch vehicle warns the crew of a 
malfbction i n  time f o r  escape. 
There are three modes of escape: 
K)DE I Ejection seats, and personal parachutes, used a t  epund 
l eve l  and during first 50 seconds of powered f l ight ,  or 
during descent after reentry. 
K)DE I1 Retrorockets salvo fired after engine shutdown Is commanded. 
MIDE I11 N o r m a l  separation from launch vehicle, using OAMS thrusters, 
then making normal reentry, using computm. 
Except for Mode I, spacecraft separates from Gemini hunch Vehicle, turns 
blunt-end forward, then completes reentry and landing with crew aboard. 
Survival Package 
Survival gear, mounted on each ejection seat and attached t o  the astronaut's 
plrachute harnesses by nylon l i n e ,  weighs 23 pounds. 
Each astronaut has: 
3.5 pounds of drinking water 
k c h e t e  
Gne-ma iiie riifi, 5; 3 feet, ;d+,h b + + . 1 ~  for innation, sea ""2 ------ anchor, dye markers, nylon sun bonnet. 
sewing k i t ,  14 feet of nylon l i n e ,  cotton balls and striker, halazone tablets, 
a whistle, and batteries fo r  power. 
Survival l ight  (strobe), with flashlight, signal mirror, comp~ss, 
Survival radio, with homing beacon and voice transmission and reception. 
Sunglasses 
Desalter k i t ,  with e n o w  brickettes t o  desalt eight p in ts  of seawater. 
Medical kit, containing stinnilant, pain, motion sickness and ant i -  
* - -A--- d-- - 4 -  n-d c4nlma-p b io t i c  tablets and aspirin, pius 1njec:w-a LUL ~ A U  FLIlU y I v y ~ u A I  UICI..UCrr. 
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There are two types of landing a r e a s  fo r  Gemini 10, planned-where 
recovery forces are we-positioned t o  recover spacecraft and crew within 
a short time--and contingency, r e w i n g  special  search and rescue tech- 
niques and a longer recovery period. 
Planned Issdlng Areas 
PRIMARY West Atlantic (44-1) where the IRS Guadalcanal 
landing platform helicopter ship is pre-positioned. 
s m m y  East Atlantic, West Pacific and Mld-Pacific areas 
where destrayeFs are deployed. 
IAmcB SITE Off-the-prd abort or abort during early gbse of 
f l ight ,  includes an area about 41 miles seaward f'rom 
Cape Kennedy, three miles toward Benana River iron 
Complex 19. 
LAUNCE ABORT Abort during pawered flight, extending from 41 miles 
a t  sea f'rom Cape Kennedy t o  west coast of A f r i c a ,  
Contlwency Landing Areas 
A l l  t he  areas beneath the spacecral't's ground track except those designated 
Planned Landing Areas are Contingency Ianding Areas, requiring aircraft and 
pararescue support f o r  recovery within a period of 18 hours *om splashdown. 
Recovery forces are provided by the d l i t a r y  services under the  operational 




The Gemini spacec ra f t  i s  con ica l ,  18 f e e t ,  5 inches  long, 10 f e e t  
I t s  two i n  diameter  at i t s  base  and 39 inches  i n  diameter  a t  t h e  top. 
major s e c t i o n s  are t h e  r e e n t r y  module and t h e  adap te r  sec t ion .  
Reentry Module 
The r e e n t r y  module i s  11 f e e t  high and 7% f e e t  i n  diameter  a t  i t s  
base. It has  t h r e e  main sec t ions :  (1) rendezvous and recovery (R&R), 
( 2 )  r een t ry  c o n t r o l  (RCS), and (3) cabin.  
Rendezvous and recovery s e c t i o n  is  t h e  forward ( s m a l l )  end of t h e  
s p a c e c r a f t ,  conta in ing  drogue, p i l o t  and main parachutes  and radar .  
Reentry c o n t r o l  s e c t i o n  i s  between R&R and cab in  s e c t i o n s  and 
con ta ins  f u e l  and ox id ize r  tanks ,  va lves ,  tub ing  and two r i n g s  of e i g h t  
a t t i t u d e  c o n t r o l  t h r u s t e r s  each f o r  con t ro l  dur ing  reent ry .  A parachute  
adap te r  assembly i s  included f o r  main parachute  attachment.  
Cabin s e c t i o n  between RCS and adapter  s e c t i o n ,  houses t h e  c r e w  
sea t ed  s ide-by-side,  t h e i r  instruments  and con t ro l s .  Above each seat i s  
a hatch.  C r e w  compartment i s  pressur ized  t i t an ium h u l l .  Equipment not  
r e q u i r i n g  pressur ized  environment i s  loca ted  between p res su re  h u l l  and 
o u t e r  bery l l ium s h e l l  which is  corrugated and sh ingled  t o  provide aero- 
dynamic and h e a t  pro tec t ion .  
of cab in  sec t ion .  
Dish-shaped h e a t  s h i e l d  forms t h e  l a r g e  end 
Adapter Sec t ion  
Tie adap te r  i s  7% r'eet high and 16 feet iri d i z i i s t e r  at its base, 
con ta in ing  r e t rog rade  and equipment sec t ions .  
Retrograde s e c t i o n  con ta ins  f o u r  s o l i d  r e t rog rade  rocke ts  and p a r t  
of t h e  r a d i a t o r  f o r  t h e  cool ing  system. 
Equipment s e c t i o n  con ta ins  f u e l  c e l l s  f o r  e l e c t r i c a l  power, f u e l  
f o r  t h e  o r b i t  a t t i t u d e  and maneuver system (OAMS), primary oxygen f o r  
t h e  environmental  c o n t r o l  system (ECS) ,  cryogenic  oxygen and hydrogen 
f o r  f u e l  c e l l  system. 
system, a l s o  conta ined  i n  t h e  equipment sec t ion .  
r o c k e t s  are f i r e d  f o r  reent ry .  The re t rograde  s e c t i o n  i s  j e t t i s o n e d  
a f t e r  r e t r o s  a r e  f i r e d .  
It a l s o  serves as a r a d i a t o r  f o r  t h e  cool ing  
- NOTE: The equipment s e c t i o n  i s  j e t t i s o n e d  immediately before  r e t r o -  
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G e m i n i  10 will carry two Are1 cells for the primary power supply d-ag 
launch and orbit .  
Oxygen . .- and - -  m e n  react t o  Wduce electrical energy, 
Four 45 amp-hour batteries will also be carried i n  the spacecraf't t o  
insure a continuous power supply during reentry and landing. They will also 
be used duriag prelaunch and launch, i n  conjunction With the fue l  cells .  
The ce l l s  consist of three stacks of 32 individual cel ls .  
Three 15  amp-hour squib batteries will be used i n  the reentry section for 
a l l  squib-actuated pryotechnic separating during the mission. 
A f i f t h  propellant tank has been addedto the spacecraft to increase 
available propellant. Also, the  auxiliary (Volkmagon) tank will hold 23.6 
pounds of oxidizer. 
Purpose -0 To measure range, range rate,  and bearing angle t o  Agena so 
crew can determine maneuvers necessary f o r  rendezvous. 
Operation -- Transponder on Agena receives radar impllses and returns 
Ynem to spacecra€t at a specific frequency aid W s e  -ddth. 
only signals processed by transponder. 
bZa- 8 C C q t 6  
Location 0- amtxll end of spacecraft on fo-d face of rendezvous and 
recovery section. 
Size -- less than two cubic feet  -
Weight -- less than 70 pounds 
Power Requirement -- less than 80 watts 
-more- 
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Auxi l ia ry  Tape Memory (ATM) -- The Auxil iary Tape Memory i s  a 15- t rack  
magnetic t ape  recorder  which s t o r e s  835,000 b i t s  on each t r a c k  r e s u l t i n g  
i n  a t o t a l  s to rage  of 12,500,000 b i t s .  Data p a r i t y ,  c locking ,  and computer 
process ing  b i t s  are recorded i n  t r i p l i ca t e .  The ATM provides  t r i p l e  
redundant s to rage  f o r  approximately 1,170,000 b i t s  t h a t  can be used f o r  
e x t e r n a l  s to rage  of computer programs. The present  computer has  provided 
onboard computer program c a p b i l i t y  f o r  launch, rendezvous, and r een t ry  
and h a s  156,000 b i t s  of program storage.  
The ATM i s  a hermetical ly-sealed u n i t  which con ta ins  a mechanical 
t r a n s p o r t  assembly mounted on v i b r a t i o n  i s o l a t o r s ,  an an e l e c t r o n i c  assembly 
con ta in ing  t h e  power supply,  con t ro l  l og ic ,  record l o g i c ,  and playback 
l o g i c  , 
The t a p e  t r a n s p o r t  i s  a f l a n g e l e s s  reel ,  per-aherd d r i v e  u n i t  which 
con ta ins  525 f e e t  of one-inch wide magnetic tape.  The magnetic tape  i s  
d r iven  by an end le s s ,  seamless 3/4-inch wide mylar b e l t  c a l l e d  t h e  periph- 
e ra l  d r i v e  b e l t ,  The per iphera l  d r ive  b e l t  i s  i n  t u r n  dr iven  by two 
d r i v e  caps tans  which are coupled by smal le r  endless ,  seamless mylar b e l t s .  
By no t  exposing t h e  magnetic t ape  t o  d r i v e  s t r e s s e s ,  i t s  u s e f u l  l i f e  i s  
extended. 
The u n i t  weighs 26 pounds, conta ins  700 cubic  inches,  and uses  
approximately 18 w a t t s .  
t o r i e s ,  Middletown, Conn., under con t r ac t  t o  t h e  I n t e r n a t i o n a l  Business 
Machines, E lec t ron ic s  Systems Divis ion,  Owego, N. Y. ,  f o r  t h e  prime 
Gemini c o n t r a c t o r ,  McDonnell A i r c r a f t  Corp. 
The ATM i s  b u i l t  by Raymond Engineering Labora- 
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GEMINI LAUNCH VEHICLE 
The Gemini Launch Vehicle (GLV 10) isa modified U. S. Air Force 
Titan I1 intercontinental ballistic missile consisting of two stages, 
identical to the launch vehicles used in previous Gemini flights. 
FIRST STAGE SECOND STAGE 
HEIGHT 63 feet 27 feet 
DIAMETER 10 feet 10 feet 
THRUST 430,000 pounds 100,000 pounds 
(two engines) (one engine) 
FUEL 50-50 blend of monomethyl hydrazine and 
unsymmetrical-dimethyl hydrazine 
OX1 DI ZER Nitrogen tetroxide.propellants are hypergolic, ignite 
spontaneously upon contact with oxidizer). 
Overall height of launch vehicle and spacecraft is 109 feet. Combined 
weight is about 340,000 pounds. 
Modifications to Titan I1 for use as the Gemini Launch Vehicle include: 
(NOTE: GLV-10 same as GLV 1 through 9) 
1. Malfunction detection system added to detect and transmit booster 
performance information to the crew. 
2. Back-up flight control system added to provide a secondary 
system if primary system fails. 
4. Retro and vernier rockets deleted. 
5 .  New second stage equipment truss added. 
6. New second stage forward oxidizer skirt assembly added. 
7. Trajectory tracking requirements simplified. 
8. Electrical hydraulic and instrument systems modified. 
Gemini Launch Vehicle program management for NASA is under K; e 
direction of the Space Systems Division of the Air Force System Cc-maqd. 
-more- 
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AGENA TARGET V E H I C L E  
The Agena t a r g e t  v e h i c l e  f o r  Gemini 10 i s  a modi f ica t ion  of t he  U .  S. 
A i r  Force Agena D upper s t a g e ,  s imi l a r  t o  t h e  space v e h i c l e s  which helped 
propel Ranger and Mariner spacec ra f t  t o  t h e  Moon and p l ane t s .  
I t  a c t s  a s  a s epa ra t e  s t age  of t he  AtlasIAgena launch v e h i c l e ,  
p l ac ing  i t s e l f  i n t o  o r b i t  with i t s  main propuls ion ,  and can be maneuvered 
e i t h e r  by ground c o n t r o l  o r  t h e  Gemini 10 crew, us ing  two propuls ion 
systems. 
Height ( L i f t o f f  ) 36.3 f e e t  Inc lud ing  shroud 
Length (Orb i t )  26 f e e t  Minus shroud and -Jdapter  
Diameter 5 f e e t  
Weight 7,000 pounds I n  o r b i t ,  Fueled 
Thrus t  
Fuel  
Ox i d  i :e r 
16 , 000 pounds Primary Propuls ion System (PPS) 
400 pounds Secondary Propuls ion System (SPE) 
32  pounds Secondary Propuls ion System (SPS) 
Unit  XI 
Unit I 
UDMH (Unsymmetrical Dimethyl Hydrazine) 
IRFNA ( i n h i b i t e d  Ked Fuming N i t r i c  Acid) i n  
primary propuls ion system; MON (Mixed Oxides of 
Nitrogen)  i n  secondary propuls ion  system. 
Combu s t ion  IRFNA and UDMH a re  hypergol ic ,  i g n i t e  on con tac t  
Primary and secondary propuls ion systems a r e  r e s t a r t a b l e .  Main engine 
p l aces  Agena i n t o  o r b i t  and i s  used f o r  l a rge  o r b i t  changes. 
system, two 200-pound-thrust, a f t - f i r i n g  engines ,  are f o r  s m a l l  v e l o c i t y  
changes.  Two 16-pound-thrust ,  af t - f  i r i n g  t h r u s t e r s  a r e  f o r  u l l a g e  o r i en ta -  
accomplished by s i x  n i t rogen  j e t s  mounted on Agena a f t  end. 
Secondary 
+inn LI".. and -vvernier adjustmrnts .  P - t t i t u d e  c o n t r o l  ( r o l l ,  p i t c h ,  >7--> 5.: 
Modif ica t ions  t o  Agena f o r  u s e  as Gemini rendezvous met vehicle include:  
1. Dockingadapter and equipment t o  permit mechanical connect ion with 
Gemini du r ing  fl i gh t .  
2. Radar t ransponder  compatible wi th  Gemini radar .  
3. Displays and instrumentat ion,  p lus  acquisian l i g h t s  f o r  v i s u a l l y  
l o c a t i n g  and in spec t ing  Agena before  docking. 
4. 
5 .  Auxi l i a ry  equipment rack  f o r  s p e c i a l  rendezvous equipment and 
Secondary propuls ion system f o r  s m a l l  o r b i t a l  changes. 
t e l  erne t ry.  
ground c o n t r o l l e r s .  
6. Command c o n t r o l  equipment t o  a l low c o n t r o l  by G e m i n i  10 crew or  
-more- 
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7.  M u l t i - r e s t a r t  engines  t o  provide i n - o r b i t  maneuver c a p a b i l i t y  
Agena program management f o r  NASA i s  under t h e  d i r e c t i o n  of t he  Space 
Systems Divis ion  of t he  A i r  Force Systems Command. 
STATIC CHARGE DEVICE 
Three pro t ruding  f l e x i b l e  copper f i n g e r s  a r e  i n s t a l l e d  on the  Agena 
docking cone t o  make f i r s t  con tac t  with the  spacec ra f t .  Any charge w i l l  
be c a r r i e d  t o  a ground i n  the  Agena and d i s s i p a t e d  a t  a c o n t r o l l e d  r a t e .  
An e l e c t r o s t a t i c  charge monitor ing device i s  a l s o  i n s t a l l e d  i n  t h e  t a r g e t  
docking adapter  t o  measure the  po ten t i a l  o r  d i f f e r e n c e  i n  charge between 
t h e  two veh ic l e s .  
e 
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ATLAS LAUNCH VEHICLE 
The A t l a s  Standard Launch Vehicle  i s  a refinement of t h e  modified 
U. S. A i r  Force A t l a s  i n t e r c o n t i n e n t a l  b a l l i s t i c  m i s s i l e ,  similar t o  t h e  
launch v e h i c l e  which placed P r o j e c t  Mercury a s t r o n a u t s  i n t o  o r b i t .  
A t l a s  i s  a 1% s t a g e  v e h i c l e ,  i g n i t i n g  a l l  t h r e e  main engines on t h e  
pad, then  dropping off  t h e  two outboard boos te r  enginses a t  s t ag ing ,  a l lowing 
t h e  s i n g l e  s u s t a i n e r  engine t o  cont inue t h r u s t i n g  a t  a l t i t u d e ,  a ided  by 
Weight 
Thrust  
two small v e r n i e r  engines. 
Height 77 Fee t  
Diameter 16 Feet  
10 Fee t  





Fuel  RP-1, a hydrocarbon 
Minus Agena Payload 
Lower Booster  Sec t ion  
Tank Sec t ions  
Tapered Upper End 
Ful ly  fue l ed ,  minus Agena 
pay l o  ad 
Tota l  a t  l i f t o f f  
Two b9os te r  ( o u t e r )  engine 
h e  S u s t a i n e r  ( c e n t e r )  engine 
Two s m a l l  v e r n i e r  engines f o r  
t r a j e c t o r y  and f i n a l  v e l o c i t y  
c o n t r o l  
resembling kerosene 
Ox i d  i z e r  Liquid oxygen at-297 degrees  F. 
Combust ion  Unlike T i t a n ' s  hypergol ic ,  spontaneous i g n i t i o n ,  
A t l a s  combustion i s  achieved by f o r c i n g  p rope l l an t s  
t o  chambers under pressure ,  burning them i n  has  
genera tors  which d r i v e  p rope l l an t  pump turb ines .  
Modi f ica t ions  t o  t h e  At las  Standard Launch Vehicle  f o r  t h e  Gemini 10 
miss ion  include:  
1. Spec ia l  a u t o p i l o t  sys t em f o r  rendezvous mission. 
2. Improved p rope l l an t  u t i l i z a t i o n  system t o  a s s u r e  simultaneous 
d e p l e t i o n  of both f u e l  ox id i ze r s .  
3. Increased  th i ckness  of At las  s t r u c t u r e  f o r  support  of Agena 
Upper s t age .  
4. Simpl i f ied  pneumatic system. 
5. Ret rorockets  moved from e x t e r i o r  equipment pods t o  upper i n t e r -  
s t a g e  adap te r  sec t ion .  
6 .  Uprated MA-5 propuls ion system (used on l a t e r  Mercury f l i g h t s ) .  
7. Modular te lemetry k i t  t a i l o r e d  f o r  each mission. 
A t l a s  Standard Launch Vehicle program management f o r  NASA i n  under 




"E: John Watts Young 
mTEPLACE AKD W!CE: San Fkancisco, Calif ., Sept. 24, 1930. 
EDUCATION: Bachelor of Science degree i n  aeronautical engineering from 
Georgia Ins t i t u t e  of Technology, 1952. 
MARITAL STATUS: Married t o  the former Barbsra V, White o? Savannah, Ga. 
C": Sandy, Apr.30, 1957; John, Jan. 17, 1959. 
PROFESSIONAL SOCIETIES: Member, American Instltwte of Aeronautics and 
Astronautics; associate member, Society of 
Experirslental Test Pi lots .  
EXPBIIENCE: Upon graduation *om Georgia Tech, Young entered the United 
States Navy and is now Conmaander In that service. 
&om 1959 to 1962 he served 88  a test pi lot ,  and later p r o m  
m e r  of the F U  weapons system poroJect, doing test and 
evaluation flights and writing technical reports. 
He served as maintenance off icer  ?or all-weather Fighter 
Squadron 143 at the Naval Air Station, M i x " ,  C a l i f  
In 1962, Young set  world time-to-climb records i n  the 3,000 
meter and 25,000 meter a l t i tudes i n  the F4B Navy fighter.  
He has logged more than 3,400 kours flying time, including 
more than 2,900 hours i n  jet a i rc raf t .  
C U "  ASSIGIWE": 
by NASA i n  Septeniber 1962. 
astronaut training program he has had specialized duties including monitoring 
development of the envirsnmental control system, pressure suits, survival 
and associated p i l o t  equipment, such as spacecraft ejection seats and couches. 
Young was among the group of nine astronauts selected 
In addition t o  participation i n  the overall 
-more- 
NAME: Michael Co l l in s  
BIRTHPLACE AND DATE: Rome, I t a l y ,  Oct. 31,  1930 
EDUCATION: Bachelor of Science degree from t h e  United S t a t e s  M i l i t a r y  
Academy, West Point ,  New York. 
MARITAL STATUS: Married t o  t h e  former P a t r i c i a  M. Finnegan of Boston, 
Mass. 
CHILDREN: Kathleen, May 6,  1959; Ann S., Oct. 31,  1961; Michael L., 
Feb. 23, 1963. 
PROFESSIONAL ORGANIZATIONS: Member, Soc ie ty  of Experimental Test P i l o t s .  
EXPERIENCE: Co l l in s ,  an A i r  Force Major, chose an A i r  Force career 
fo l lowing  graduat ion  from West Point .  
H e  served as an experimental  f l i g h t  t es t  o f f i c e r  a t  t h e  
A i r  Force F l i g h t  Test Center ,  Edwards AFB, Ca l i f .  I n  t h a t  
capac i ty  he t e s t e d  performance and s t a b i l i t y  and c o n t r o l  char-  
a c t e r i s t i c s  of A i r  Force a i r c r a f t ,  p r imar i ly  j e t  f i g h t e r s .  
H e  has  logged more than 3,500 hours  f l y i n g  t ime,  inc luding  
more than 3,000 hours  i n  j e t  a i r c r a f t .  
C1JRRENT ASSIGNMENT: Col l in s  was one of t h e  t h i r d  group of a s t r o n a u t s  
s e l e c t e d  by NASA i n  October 1963. I n  a d d i t i o n  t o  p a r t i c i p a t i n g  i n  t h e  
a s t r o n a u t  t r a i n i n g  program, he  concent ra tes  on p res su re  s u i t s .  He w a s  
a l s o  named as p i l o t  of t h e  backup crew on Gemini 7. 
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NAME: Alan IaVern Bean 
BIRTHPLACE AND DATE: Wheeler, Tex., Mar. 15, 1932. 
EDUCATION: Bachelor of Science degree i n  Aeronaut ical  Engineering, 
Universi ty  of Texas. 
MARITAL STATUS: Married t o  t h e  former Sue Ragsdale of Dal las ,  Tex. 
CHILDREN:  Clay A., Dec. 18, 1955; Amy Sue, Jan. 21 ,  1963. 
EXPERIENCE: Bean, a Navy ROTC s tudent  a t  Texas, was commissioned upon 
graduat ion and received h i s  f l i g h t  t r a in ing .  He i s  now a 
Nava 1 Lieutenant Commander. 
He at tended the  School of Aviation Safe ty  a t  t h e  Universi ty  
of Southern Cal i forn ia .  
Bean was assigned t o  Attack Squadron 4 4 ,  Jacksonv i l l e ,  Fla. ,  
Naval A i r  S t a t i o n  f o r  four  years .  He then at tended the  Navy 
Test  P i l o t  School a t  Patuxent River ,  Md. 
He served a t  Patuxent as  p ro jec t  o f f i c e r  on var ious  a i r c r a f t  
f o r  Navy prel iminary eva lua t ion ,  i n i t i a l  t r i a l s  and f i n a l  
board of inspec t ion  and survey t r i a l s .  
Bean was l a t e r  assigned with Attack Squadron 1 7 2  a t  Cecil  
F i e ld ,  Fla . ,  a s  a A-4 l i g h t  j e t  a t t a c k  p i l o t .  
He has  logged more than 2,600 hours  f l y i n g  t ime,  inc luding  
more than 2,200 hours  i n  j e t  a i r c r a f t .  Bean has  flown 24 
a i r c r a f t ,  inc luding  j e t  p rope l led ,  and h e l i c o p t e r  models. 
CURRENT ASSIGNMENT: Bean was chosen a s  an a s t ronau t  i n  t h e  group named 
by NASA i n  October 1963. I n  addi t ion  t o  p a r t i c i p a t i n g  i n  t h e  as t ronaut  
t r a i n i n g  program. he  has  s p e c i f i c  r e s p o n s i b i l i t y  i n  t h e  recovery systems 
a reas .  
-more- 
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M: Clifton Curtis W i l l i a m s ,  Jr. 
BlRTBpLAcE ARD DATE: Mobile, Ala., septa 26, 1932. 
EDUI=ATIX)I: Bachelor of Science degree i n  mechanical engineering Fropa 
Auburn university. 
MCIRITAL SilATUs: Married t o  the fo- Jane E, Ianerche of New Bern, N, C. 
PROFESSIONAL ORGAREATIONS: Member of Sigma Chi; PI Tau Sigma, national 
mechanical honorary; Tau Beta Pi, national 
engineering society; and associate Hceaiber of 
the Society of Experimental Test  Pilots.  
EXPERmE:  Williems, a Wjor i n  the United States Warine Corps, is a 
graduate of the &ivy Test P i lo t  School at Patuxent R i v e r ,  Md,, 
and attended the Marine Corps School at  Quantico, Va, 
He served three years as a t e s t  p i lo t  In the  Carrier 
Suitabi l i ty  Rranch o f t h e  Flight Test Division at  patuxent 
River. 
the F8E, W&, F8E (attack), A4E and automatic carrier landing 
system. 
This work included land based and shipboard tests of 
W i l l l a m s  has logged more than 2,400 hours flJrlng t ime, 
including more than 1,900 hours in jet a i rc raf t .  
CURREIOT ASSIGIIMENT: 
by AASA i n  October l s 3 .  
training program, he has specific responsibil i t ies in the flelds of range 
operations and crew safety and monitoringbooster tanks performed on the 
Gemini y iiight from the Mission Control Cent-. 
Will iams was one of the th i rd  group of astronauts chosen 
In addition t o  participation in the overall astronaut 
. 
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PREVIOUS GEMINI FLIGHTS 
G e m i n i  1, Apr. 8, 1964 
Unmanned o r b i t a l  f l i g h t ,  us ing  f i r s t  product ion s p a c e c r a f t ,  t o  
t e s t  Gemini launch v e h i c l e  performance and a b i l i t y  of launch v e h i c l e  
and s p a c e c r a f t  t o  withstand launch environment. Spacecraf t  and second 
s t a g e  launch v e h i c l e  o r b i t e d  f o r  about f o u r  days. No recovery attempted. 
Gemini 2, Jan. 19, 1965 
Unmanned b a l l i s t i c  f l i g h t  t o  qua l i fy  s p a c e c r a f t  r e e n t r y  h e a t  pro- 
t e c t i o n  and spacec ra f t  systems. 
inc luding  hu r r i canes  Cleo and Dora. 
a f t e r  malfunct ion d e t e c t i o n  system shut  engines  down because of hydrau l i c  
component f a i l u r e .  
At lan t ic  Ocean. 
Delayed t h r e e  t i m e s  by adverse weather,  
December launch a t tempt  terminated 
Spacecraf t  recovered a f t e r  b a l l i s t i c  r e e n t r y  over  
Gemini 3 ,  Mar. 23, 1965 
F i r s t  manned f l i g h t ,  wi th  Astronauts  V i r g i l  I. Grissom and John W. 
Young as crew. Orbi ted Ea r th  t h r e e  t imes i n  f o u r  hours ,  53 minutes. 
Landed about 50 m i l e s  s h o r t  of planned landing area i n  A t l a n t i c  because 
s p a c e c r a f t  d i d  not  provide expected l i f t  dur ing  reent ry .  F i r s t  manned 
s p a c e c r a f t  t o  maneuver out  of plane,  a l t e r  i t s  own o r b i t .  Grissom, who 
made s u b o r b i t a l  Mercury f l i g h t ,  i s  f i r s t  man t o  f l y  i n t o  space t w i c e .  
Gemini 4, June 3-7, 1965 
Second manned Gemini f l i g h t  completed 62 r evo lu t ions  and landed i n  
primary A t l a n t i c  recovery a r e a  a f t e r 9  hours ,  56 minutes  of f l i g h t .  
Astronaut  James A. McDivitt w a s  command p i l o t .  Astronaut Edward H. White I1 
w a s  p i l o t ,  accomplished 2 1  minutes of Ext ravehicu lar  A c t i v i t y  (EVA) u s ing  
a hand-held maneuvering u n i t  f o r  f i r s t  time i n  space. Near-rendezvous 
wi th  GLV second s t a g e  was not  accomplished a f t e r  u s e  of pre-planned amount 
nf fuel fnr the maneuver, Malfunction i n  I n e r t i a l  Guidance System 
requ i r ed  c r e w  t o  perform z e r o - l i f t  r een t ry .  
Gemini 5 ,  Aug. 21-29, 1965 
Ast ronauts  L. Gordon Cooper and Charles  (Pe te)  Conrad, Jr., c i r c l e d  
t h e  E a r t h  120 t imes i n  seven days,  22 hours  and 56 minutes.  Cooper w a s  
f i r s t  t o  make two o r b i t a l  space f l i g h t s .  F a i l u r e  of oxygen h e a t i n g  
system i n  f u e l  c e l l  supply system threa tened  mission dur ing  f i r s t  day of 
f l igh t ,  bu t  c a r e f u l  u s e  of e l e c t r i c a l  power, and e x c e l l e n t  ope ra t iona l  
management of f u e l  cel ls  by both crew and ground personnel ,  permit ted 
crew t o  complete f l i g h t  successfu l ly .  Spacecraf t  landed about 100 mi l e s  
f r o m  primary A t l a n t i c  recovery vesse l  because of erroneous base - i ine  
informat ion  programned i n t o  onboard computer, al though computer i t s e l f  
c a r r i e d  a l o f t  by Gemini 5 was cance l led  because of problem wi th  f u e l  c e l l  
oxygen supply . 
pei-fon-i,e(j p:ailile~e P:an to rei;dcz.Goos a + LI. ------- a&.Jp”.,dcr-bcaring pod 
-more- 
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Gemini 7, Dec. 4-1e, 1 3 6 5  
Holds current world record fo r  manned space f l i gh t  as Commnd Pi lot  
Sn the 12th day o f  t he i r  f l igh t ,  
Frank %rmm and Pilot  James Love11 cclmpleted 206 revolutions r>f the earth 
i n  13 days, 1& hours, Etnd 35 minutes. 
Gemini 7 served as target  fo r  the Gemini 5 spacecraft on the first successArl 
rendezvous i n  space. 
p r i o d  up t o  two weeks, the crew of Gemini 7 carried out an 6mbitious list of 
20 experiments including all medical experiments i n  the G-mini ?rogrm, a t e s t  
of laser  communications from space an6 visual acuity. 
continuous diff icul ty  with the del ta  p l i gh t  on the fue l  c e l l  system. 
the system performed for  the ent i re  mission. The only other problem encount- 
ered was the temporary malfunction of a yaw thruster on the spacecraft. 
Gemini 7 landed i n  the i - t lant ic  on Dec. 18, mking a controlled reentry which 
brought it within 10 miles of the recovery cmr ie r .  
In  proving mn's  a b i l i t y  t o  operate i n  s_mce fo r  E. 
The Gemini 7 experienced 
Rowever, 
Gemini 6. Dec. 15-16, 1962 
The first spacecraft t o  rendezvous with another spacecraft in orbit .  
Command Pi lo t  Walter Schirra and Pi lo t  Thorns Stafford flew t h e i r  spacecraft 
from a 100-by-167 mile orbi t  in to  a 185-miie circular orbit, rendezvousing 
with Gemini 7 over the  Pacific Ocean a t  5 hours, 47 minutes after l i f t o f f .  
It demonstrated one of the major objectives of the program, and also paved 
the way f o r  Apol lo  Lunar Orbit Rendezvous i n  the accomplishment of the first 
manned landing on the Moon. 
Gemini 6 was launched on i ts  his tor ic  rendezvous mission on the th i rd  
On Dec. 12, the Gemini 
attempt. 
by a hard start of i t s  primary propulsion system. 
Launch Vehicle fa i led t o  lif'toff when an e lec t r ica l  plug connecting the 
rocket with the pad e l ec t r i ca l  system dropped out prematurely. 
On the first try, Oct. 25, the Agena Target Vehicle was destroyed 
Gemini 8, March 16, 1966 
Astronaut Neilknnstrong, Comraand Pilot, and David Scott, Pilot, completed 
the first rendezvous and docking with zn Agena spacecraft launched in to  orb i t  
approximately 100 minutes earlier. 
near the  end of thesevFnth revolution a f t e r  an e l ec t r i ca l  short c i rcu i t  i n  the 
Gemini smcecraft caused continuous f i r ing  of a r o l l  thruster.  
undocked fromthe Agena and ac t iva ted the  reentry reaction control system t o  
regain control of the spacecraf't. The crew mde a guided reentry and landed 
i n  t he  Pacific Ocean 500 miles east of the island of Okinawa, and only a m o x -  
imately f ive  miles from the aiming point. 
scene before splashdown t o  prachute  a recovery team t o  the spacecraft. 
crew and spacecral-i; w e r e  picked i q  ~y a ?ki-~- dzstrcyer z p ~ ~ v i m t e &  t h r e e  
hours aFter splashdown. 
The planned three-day f l i gh t  was terminated 
The crew 




Gemini 9, June 3-6, 1$6 
Three sepzrate rendezvous with the Augmented T-arget Docking Adapter and a 
two-hour and 10-minute extravehicular a c t i d - t y  w e r e  the  primary accomplishments 
of the seventh manned Gemini f l igh t .  Col. Thomas P. Stafford, a veteran of the 
first US rendezvous mission i n  Gemini 6, was cormnand p i lo t  f o r  t he  three-day 
f l ight .  The f l ight ,  originally 
scheduled for  May 17, was postponed t w o  weeks when the  A t l a s  booster which was 
launching the Agena Target Ve3icle developed an e l ec t r i ca l  short c i r cu i t  which 
caused i ts  engines t o  gimbal hard over and abort the  flight, 
substituted for the Agena and was launched on June 1. Gemini 9 did not launch 
on June 1 when a malfunction i n  the  computer transmitting data t o  the  spacecraft 
caused an automatic hold at  T-3 minutes. Gemini 9 was launched two days later, 
and although the  shroud had failed t o  separate from the  ATDA which prevented 
any docking exercises, an ini t ie l  t h i rd  orb i t  rendezvous was achieved, followed 
by an equi-period rendezvous, and a lunar abort or rendezvous from above on 
the  fouowing day. 
Cernan spent more than one orb i t  outside the  spacecraft before visor fogging 
i n  his helmet forced termination of t h e  EVA before the  Astronaut Maneuvering 
Unit experiment could be performed, G e m i n i  9 made the mst accurate Landing 
t o  date i n  the program, splashing down approximately three and one half miles 
from the recovery car r ie r  i n  the West Atlantic after 44 revolutions of the 
Easth 
Eqene Cernan was p i lo t  and  performed the EVA. 
"he ATDA was 
The EVA was postponed one day because of crew fatigue. 
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U,S, MANNED SPACE F L I G a r S  
lJlAmED HDURS 
MISSION SPACECRAFT HRS. REVS, IN MISSION 
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Dr. George E, Mueller 
John A. Edwards 
W i z l i a m  C, Schneider 
Dr, Robert R. Gilruth 
Charles W, Mathews 
Christopher C. Kraft 
Dr, Kurt H, Debus 
G. Merritt Preston 
L t ,  Gen, Leighton I, hvis 
MaJ.  Gen, V. G. Huston 
Col, Robert R, H u l l  
C o l ,  Otto C. Ledford 
Associate Administrator, Office 
of Manned Space Flight, NASA 
Headquarters; Act ing Director, 
G e m i n i  Program 
A c t i n g  Deputy Director, W n i  
aogram, Office of Manned Space 
Flight, NASA. Headquarters 
Gemini 10 Mission Director, Deputy 
Director, Mission Operations, 
Office of Manned Space Flight, 
NASA Headquarters 
Director, NASA Mrxmed Spacecraft 
Center, Houston, Texas 
Gemini Program Manager, Manned 
Spacecraft Center, Houston 
Assistant Director fo r  Flight 
Operations, %nned Spacecraft 
Center, Houston 
Director, John F. Kennedy Space 
Center, NASA, Kennedy Space Center, 
Florida 
Deputy YIssion Director fo r  Launch 
Operations, John F. Kennedy Space 
Center, NASA, Kennedy Space Center, 
Florida 
USAF, National Range Division, 
Command and DOD Manager of Manned 
Space Flight Support Operations 
EM?, Deputy DOD Manager of Manned 
Space Flight Support Operations; 
CoIlltnander of A i r  Force Eastern Test 
Range 
USAF, Director, Directorate, Gemini 
Launch Vehicles, Space Systems 
Division, A i r  Force Systems Command 
WAF', Commander 6555th Aerospace 
T e s t  Wing, Space Systems Division a t  
A i r  Force Eastern Tcst  Range 
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Col. John G .  Albert 
Lt. Col. L. E. Allen, Jr. 
R .  A b .  W i l l i a m  C. Abhau 
R .  A b .  W i l l i a m  P. Mack 
R .  A b .  Henry S.  Persons 
W, Chief, Gemini launch Division, 
6555th Aerospace Test Wing, Space 
Systems Division at  Air Force Gastern 
T e s t  Range 
USAF, Chief, Atlas Division, 6555th 
Aerospace Test Wing, Spsce Systems 
Division at A i r  Force Eastern Tes t  
Range 
USN, Commander Task Force 160 
Primary Recovery Area 
USN, Comnander Task Force 140.3 
Onboard prime recovery carrier 
USN, Conuuander Task Force 130 
Pacific Recovery Area 
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SPACECRAFT COITTRACTORS 
McDonne3.I. Aircraft Corp., St. louis, Mo., is  prime contractor fo r  the  
Gemini spacecraft. Others include: 
AIResearch Manufacturing Cc. 
Los Angeles, Calif. 
IBM Federal Systems Division 
Electronic Systems Center 
Owego, N. Y. 
General Electric Co. 
West Lynn, Mass 
The Eagle Pitcher Co. 
Joplin, Mo. 
Northrop Corp. 
Newbury Park, Calif. 
Rocketdyne Division, 
North American Aviation, Inc. 
Canoga Park, Calif. 
Thiokol Chemical Gorp. 
Elkton, Md. 
Weber Aircraft CorP. 
Burbank, C a l i f .  
Westinghouse Electric Corp. 
Baltimore, Md. 
Atlas contractors include : 
General Dynamics, Convair Div. 
San Diego, Calif. 
Rocketdyne Div., north American 
Aviation, Inc., Canoga m k ,  Calif. 
General Electric CO. 
Syracuse. N. Y. 








Rendezvous Radar System 






Titan I1 contractors include: 




General Electric Co, 




El Segundo, Calif. 
Agena D contractors include: 
Lockheed Missiles and 
Space Co, 
Sunnyvale, Calif. 
Bell Aerosystems Co. 
Niagara Falls, N. Y. 
McDonnell Aircraft Corp. 
St. Louis, Mo. 
Food contractors: 
9. S. PF-V Lehratories 
Natick, Mass. 
Whirlpool Corp. 
St, Joseph, Mich. 
Swift  and Coo, Chicago 
Plllsbury Co., Minneapolis 
Suit contractor: 
Alrffame and Systems 
Integration 
Propulsion System 
Radio Command Guidance 
Systeaa 
Ground Guidance Computer 
Systems Nineer ing  and 
Technical Direction 
A i r f r a m e  and sy8t€?m~ 
Integration 
Propulsion Systems 
Target Docking Adapter 
Food Famulation Concept 
Procurement, Processing, 
%&aging 
Principal Food Contractors 



















I R F N A  
LMD 
ABBREVIATIONS AND SYMBOLS FREQUENTLY USED 
Astronaut Maneuvering Unit  
Aux i l i a ry  S u s t a i n e r  Cut O f f  
Chief Gemini Launch Vehicle T e s t  
2 m d u c t o r  
Environmental Con t ro l  System 
Eastern T e s t  Range 
Ext ravehicu lar  A c t i v i t y  
Ext ravehicu lar  L i f e  Support  Systen 
F l i g h t  Director (Houston) 
G e m i n i  A t l a s  Agena target veh ic l e  
Gemini Agena target  veh ic l e  
General information 
G e m i n i  launch veh ic l e  
Gaseous Nitrogen 
Gemini T i t a n  
I n e r t i a l  measuring u n i t  
I n h i b i t e d  R e d  Fuming N i t r i c  Acid 
Launch Conductor - Complex 14 
. Launch Director - Complex 14 
Launch D i r e c t o r  - Complex 19 




















Lockheed T e s t  Conductor 
Mission Cont ro l  Center  (Defined w i t h  
t h e  word Houston o r  Cape) 
Mission Director (Houston) 
O r b i t  A t t i t u d e  Maneuvering System 
Pulse  C o d e  Modulation 
(Gemini) s p a c e c r a f t  
Chief Spacec ra f t  t es t  conductor 
S imultaneous Launch Demonst rat i o n  
Standard ( A t l a s )  launch v e h i c l e  
SLV test conductor 
Superintendent  of range operations 
Target  docking adapter 
U n s y m m e t r i c a l  Dimethlhydrazine 
-more- 
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Approximate Times of Major Events 











11 - - 






13 - - - - 
14 - - 







1 7  -End s l e e p  per iod  - - 
- 
Rendezvous with Agena 10 18 - - 
- 
F i r s t  dock, bending mode check 19 - 
- Dual rendezvous p l a t e  change 
- Undock 
- I o n  wake experiment (S-26) 
- Undock 
- I o n  wake Experiment (S-26) 
20 -Dock 
Dual rendezvous he ight  ad jus t .  (P-)- Dock 
Eat  per iod 21 - 
End eat  per iod - 
-Dual rendezvous he igh t  ad jus t .  
Dual rend. h e i g h t  ad jus t .  (PPS) - 
Begin s l e e p  per iod 22 - Undock, dual  rendezvous c o - e l l i p t i c a l  
- I o n  wake experiment 
23 -Begin stand-up EVA (S-13) 
-.. Color pa tch  photography - Synoptic weather ( S - 6 )  and t e r r a i n  photos - 
2’. -End st;n&up EVA 
-Begin eat period - 
25 - 
- End e a t  period 
- Landmark c o n t r a s t  experiment .  (MSC-12) 










39 - End s l e e p  per iod ,  begin eat period 
ta r  o c c u l t a t i o n  nav (D-5)  - - 
- Synoptic weather photo (S-6) - 
27 - 
- Landmark c o n t r a s t  (mSC-12) 
- S t a r  o c c u l t a t i o n  nav (D-5) - 
28 - - 
- Synoptic  weather (S 6)  
29 - Synoptic weather (S-6) 
- 
- 
- S t a r  o c c u l t a t i o n  nav (D-5) - 
30 - Begin eat per iod - Synoptic  weather (S-6) - - 
31 - End eat  per iod - Begin s l e e p  per iod - - 
32 - 
40 - End eat per iod 
- Dual rendezvous h e i g h t  ad jus t .  - - 
41 - Dual rend. catch-up a d j u s t  - Landmark c o n t r a s t  (MSC-12) - S t a r  o c c u l t a t i o n  nav (D-5) - 
42 - - 
- 
- 
43 - - 
- 
- 
44 - - 
- Begin eat  per iod - 
45 - - 
- End eat  per iod - 
46 - - 
- 
- 
47 - - 
- DG& ZendezxrolJs - 
48 - 
- Umbilical  EVA 
- Evaluate  ex t r aveh icu la r  l i f e  support  
- system, hand-held maneuvering u n i t ,  
- End umbi l ica l  EVA 
49 - r e t r i e v e  S-12,  S-10 experiments 
- 
50 - 
- Open ha tch ,  j e t t i s o n  equipment - 
- 
5; - 






End eat period 
Zodiacal l ight  photo (S-1) 
Ion sensing att i tude cont (D-10) 
Begin s leep period 
- 
62 -End sleep,  begin eat period 
- - 
63 -End eat period 
-Inn sensing attitude cont. (D-10) - - 
64 - 
Event 
65 - - - - 
66 - - - - 
67 - Begin eat period - 
- End eat period 
68 - 
- 
- Retrofire (69: 44) 




7 1  - - - 
- 












10 - - 
- 
02 - - 
NOTE: Clip the time scales 
at  l e f t  and s l i d e  
them along the scales  
showing the approxi- 
mate ground elapsed 
t i m e  of a nominal 
mission. Place the 
local  t i m e  of l i f t o f f  
opposite the 00 on 
the GET scale  and you 
w i l l  be able t o  read 
off the approximate 
local times of major 
events. 
